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The Best Just Got Better 



ICOM Introduces the IC-R71A lOOKHz to 
30MHz superior-grade general coverage 
receiver with Innovative features Including 
keyboard frequency entry and wireless 
remote control (optional). 

This easy-to-use and versatile receiver 
Is Ideal for anyone wanting to listen In to 
worldwide communclatlons. Demanding 
no previous shortwave receiver experience, 
the IC-R71A will accommodate an SWL 
(shortwave listener), Ham (amateur radio 
operator), maritime operator or 
commercial operator. 

With 32 programmable memory 
channels, SSB/AM/RTTY/CW/FM (optional); 
dual VFO's. scanning, selectable AGO and 
noise blanker, the IC-R71A’* versatility is 
unmatched by any other commercial 
grade unit In Its price range. 

Superior Receiver Performance. 

Utilizing ICOM's DFM (Direct Feed Mixer). 

^^^the IC-R71A Is virtually 
^^^^K^^rnmune to interference 
- ScjSJ^from strong adjacent 
and has a 
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Passband tuning, a deep IF notch filter, 
adjustable AGC (Automatic Gain Control) 
and 'noise blanker provide easy-to-adjust 
clear reception, even In the presence ot 
strong Interference or high noise levels A 
preamplifier allows improved reception ot 
weak signals. 
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Keyboard intry. ICOM introduces a 
unique feature to shortwave receivers, 
direct keyboard entry for simplified opera¬ 
tion. Precise frequencies can be selected by 


pushing the digit, keys in sequence of fre¬ 
quency The frequency will be automatical 
entered without changing the main tuning 
control. Memory channels may be called u 
by pressing the VFO/M (memory) switch, the 
keying in the memory channel number from 
to 32 

VPO’*/Mo»nori#t. A quartz-locked rocl 
solid synthesized tuning system provides 
superb stability Three tuning rates are pro¬ 
vided 10Hz / 50Hz / IKHz 

32 Tunabto Momorio*. Thirty-two 
tunable memories, more than any other 
general coverage receiver on the market, 
offer Instant recall of your favorite frequenc 
Each memory stores frequency. VFO and 
operating mode, and is backed by an interne 
lithium memory backup battery to maintai 
the memories for up to five years 

Option*. FM. synthesized voice 
frequency readout (activated by SPEECH 
button). RC11 wireless remote controller. 1C 
CK70 DC adapter for 12 volt operation. 
MB12 mobile mounting bracket, two CW 
filters FL32 - 500Hz. and FL63 - 250Hz. an 
high-grade 455KHz crystal filter FL44A 


era i icom 

The World Systerr 


ICOM Americo. Inc. 2112*116rh Ave NE. Bellevue. WA 96004(206)454-0155 / 3331 Towecwood Drive. Suite307. Dallas. TX 75234(214)620-276 


Ail stored specifications oie approximate and subject ro chonge without nonce or obligation Ail ICOM radios sigmftconrty exceed FCC regulations limiting spunous emissions R71A2C 
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The same compact size as the welt-known TH3MK3 it replaces The driven element 
uses an open sleeve dipole which is a concept that we call PARA-SLEEVE (Patent 
Pending) The para-sleeve design achieves the broadband performance objective The 
forward gain and front to back ratio is very impressive, especially when compared with 
other antenna designs in the same size class 43 lbs (19 5 kg) of superb performance 
on a 14 ft. (4 3 m) boom Turning radius 17 ft (5 3 m) and 7 5 sq ft ( 69 m»)of surface 
area The EX 14 a the ideal choice where space is limited Great for roof mount or on 
smaller lowers Optional OK7-10 kit adds your choice of either 30 or 40 meters to the 
driven element 


FIVE ELEMENT THUNDERBIRD TH5Mk2 

Broadband ing a achieved with our unique dual driven element system Five elements 
on the 19 tool Doom (5 8 m). with lour active elements on each ol the three bands 72 
lbs (32 kg) o< rugged antenna with 7 4 aq It. ( 68 m*) ol surface area Turning radius is 
a manageable 18 4 ft (5.6 m). 


There is nothing like a beam! 

You hear about the importance ol the antenna system from the first day you get 
involved In amateur radio You hear the big signals on the air being radiated by beams 
and you hear those same signals virtually disappear when the beam is rotated Yet. tot 
whatever the reason, getting on the air tor the first time with a beam at your station Is a 
down right exhilarating experience The universal reaction Is "Had I really known. I 
would have installed a beam years ago" 

The gam ol a beam multiplies the effective radiated power oI your transmitter |ust like 
an amplifier More importantly, ft amplifies the signal from the station being beamed 
Off the sides and back of the antenna, the effective radiated power of those kilowatts 
on/near your frequency are reduced to manageable ORP levels 
A well-designed beam Is by tar the best performance buy you can make and n doesn't 
use any electricity Further, if you buy a good one. If will last longer than some ol the 
electronics gear In your shack In terms ol cost per hour of en)oymenl. a beam antenna 
Is among the least expensive major station components 

As sunspot cycle 21 winds down over the next lew years the priority tor a gooo beam 
shifts from great to have" to "essential 1 " To maximize your station capability on the 
high bands choose one of these super broadband arrays 


SEVEN ELEMENT THUNDERBIRD TH7DX 

This Is a broadband successor to the legendary TH60XX Five active elements on to 
meters and four elements on both 15-20 meters The TH7DX represents the ultimate in 
high performance arrays whether you're comparing' other large tribander 's or slacked 
monobander's 76 *» (35 kg) with a surface area ol 9 4 sq ft. ( 87 m), a 24 ft (7 3 m) 
boom and a turning radius of 20 ft (6 1 m) If you own a TH6DXX, a conversion kH Is 
available which includes the second driven element, the completely new matching 
system, a full set of stainless steel hardware, and of course, step by step instructions 
After conversion, your TH80XX is a TH70X, exactly 

FEATURES COMMON TO EX 14, TH5Mk2, and TH7DX: 

• Separate Hy-O traps lor each frequency Factory assembled and individually 
resonated to insure uniform performance 

• Handles maximum legal power with a respectable margin of safety 

• Unique broadband beta match assures efficient energy transfer and places the 
entire antenna structure at dc ground 

• BN 88 baton supplied as standard 

• Top quality stainless steel hardware supplied at no added cost 

• Super strong, taper swaged 6063-T832 thick wall aluminum tubing used throughout 

• Unique Hy-Gain die cast aluminum boom to mast bracket Accepts mast diameters 
up to 2Vi" (63 mm) 

• Twist and slip proof die formed heavy gauge aluminum element lo boom brackets 

• All tubing deburred and cleaned tor ease of assembly 

• Only one set of dsnenanns tor complete coverage of all three bands below 2:1 SWR 

• Designed to survive winds of 100 mph (160 km/hr). 

V _ 


Compact. High Performance 
Broadband Tnbander with 
Quad-Band Option 


The value of a Directional Anlenna was one of my early 
discoveries" Over the years. I have built or bought numerous 
Quads and Yagis I have never been so impressed as I am with my 
TH7DX I enjoy QRP but now have a problem convincing folks that 
I am only running 5 watts' The TH7DX is a superb antenna, both 
from a performance and a structural pom! of view 

Congratulations! 

Jack FaJker 
W0KR 

(W8KR has worked all countries but two!) 
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9600 Aldrich Ave So . Minneapolis. MN 55420 USA 
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KENWOOD 



KENWOOD Wi* 


Optional FC-10 Frequency 
Controller 

Connects to the TM-201A or 
TM 401 A. Convenient control 
keys lor frequency UP/DOWN 
MHz shift. VFQ A/B. and MR 
(memory recall or change 
memory channel) A green 
I.CD display indicates trans- 
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TM-201A/TM-401A 


TM-201A/TM-401A 
“comp-ACT"... tough act 
to follow. 

The word "compact" 
scribes the TM-201A.. 
big 25 watts!) or the TM-4 
70-cm (12 watts) mobiles 
Measures 5.6Wx1 6Hx7 2D 
inches (the TM-201A and 
TM-401A are the most com 
rigs available) ideal in 



a beeper" to confirm 
ation of various switches, 
perior sound quality, the 
te. external speaker, can 
easily mounted to project 
the sound in the desired direc¬ 
tion A 16-key autopatch 
DOWN mic. allows easy 
ote operation of major front 
anel functions Thanks to 
KENWOOD, compact radios 
are now available for the 
popular VHF and UHF bands 
providing high performance 
and superior sound quality 


mlt/ receive frequencies, 
memory channel number, 
ALERT, and SCAN (with 
blinking MHz decimal) 

Other TM-201A/TM-401A 
Optional Accessories: 

TU-3 Programmable Iwo- 
frequency CTCSS encoder. 
KPS-7A fixed station power 
supply. MA 4000 dual bander 
mobile antenna with duplexer. 
SW-100A/B SWR/power meter, 
MC-55 mobile microphone 
with time-out timer. 



TW-4000A 


TW-4000A 
FM “Dual-Bander" 

KENWOOD’S TW-4000A 
"Dual-Bander* provides ne 
versatility in VHF and L 
operations, uniquely cc 
2-m and 70-cm FM functions 
in one compact package, it 
covers the 2-m band (142 OC 
148.995 MHz), including < 

MARS and CAP frequencies, 
and the 70-cm band (440.000- 
449 995 MHz), all In a package 



6-3/8 W x 2-3/8 H x 
16 D Inches. RF output 
measures 25 watts on 
band The TW-4000A 
; a large, easy-to-road 
display, front panel illumi- 
for night operations. 10 
ries with OFFSET recall 
lithium battery backup, 
jgrammable memory scan, 
band scan in selected i-MHz 
jmenls. priority watch func- 
common channel scan, 
digital VFO's. repeater 
reverse switch, GaAs FET front 
ends, rugged die-cast chassis, 


"beeper” through speake 
mobile mount, and a 16- 
autopatch UP/DOWN mic. 

The new optional VS-l 
synthesizer has everyone 
talking! A voice announc 
frequency, band. VFO A or B. 
repeater offset, and 
channel number when th 
functions are selected, 


Other TW-4000A 
optional accessories: 


VS-1 voice synthesizer, 
programmable two frequ 
CTCSS encoder, KPS-7A fix 

SpeaftC.ifiont «jnu / 


?r supply,'’SP-40 
;t mobile speaker, SP-50 
1 mobile speaker, 
dual-band mobile 
enna with duplexor, MC-55 
i microphone with time- 
ner. and a SW-100B 


■ iniormalion on the 
/TM-401A and 
30A is available from 
Ihonzed dealers of 
uo-Kenwood Communications 
1111 West Walnut Street 
Mon, California 90220. 
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Welcome to the Hotline 

Have you ever read a construction article in a magazine, then become all excited about 
putting the equipment together — spending weeks searching through junk boxes, flea markets, 
and your local radio outlet for all the parts — only to find that when you sat down and put 
it all together it didn't work? Then, when you dug into the circuit and made sure it was wired 
correctly — per the article — you found an error in the schematic? Needless to say, your 
feelings at times like this are nothing short of unprintable. 

. All publishers, ham radio included, have a difficult problem in this area. We work extremely 
hard to catch any errors as our material is prepared for publication. Unfortunately, no mat¬ 
ter how much effort is put into error control, problems sometimes occur. To further com¬ 
pound the problem, it takes at least two or three months to publish a correction; by the 
time the correction finally appears in print, a number of people have been inconvenienced. 

After giving some serious thought to this whole matter we realized we could improve this 
situation, at least for the readers of ham radio. So as of April 1st we'll be operating a special 
“Ham Radio Short-Circuit Hotline" that you can call from 9 AM to Noon and 1 to 3 PM, 
Eastern Time, Monday through Friday. Here you can find out whether there are any last- 
minute changes or problems you should be aware of in your particular project before you 
start work on it. The Hotline number is 603 - 878 - 1441 . (No collect calls, please.) 

As an additional service, we'll keep your name in a file of readers we know are working 
on a particular project. If any problems should arise after your call, we'll drop you a line 
telling you what changes are involved. 

In using this service, please remember that the Hotline isn't a technical advisory service. 
You'll be talking with a clerk, not a technically trained Amateur. Please don't call the Hotline 
for help with construction; if you have a problem, write to the author of the article in question. 

And if you find an error in an article, tell us in a brief letter. We'll check it out, and if we 
find that there is indeed an error, we'll add it to our Hotline file and prepare a "Short Cir¬ 
cuit" for publication in the next available issue. 

It's important to remember that this service will cover only problems that would render 
the project either unusable or unsafe. We regret that we cannot act as a clearing house for 
design ideas or offer advice on how to squeeze the last dB of performance out of the equip¬ 
ment concerned. If you have comments of that nature, we'd welcome them; just jot them 
down and address them to Rich Rosen, Editor-in-Chief, in a letter. 

Hopefully, this will be a good step toward helping to solve this familiar problem and will 
make ham radio even more valuable to all of you builders. 


Skip Tenney, W1NLB 
Publisher 
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MFJ RTTY / ASCII / AMTOR / CW 

COMPUTER INTERFACES 

»nyi*P§'J' A « TOR ' cw I GENERAL PURPOSE RTTY/ASCII/ I 

AMTOR/CW COMPUTER INTERFACE 



RTTY / ACSII / AMTOR / CW 
INTERFACE 
CARTRIDGE 
FOR 

VIC-20/C-64 


Molt VITO till RTTY/ M Fj-IWl 

ASCII/AMTOR/CW Intir- " ! „ 

t»ci cartridge available for ▼ KQ 5,3 
VIC-20 and Commodore ww 

64. Gives you more features, more performance, 
more value for your money than any other Interface 
cartridge available 

Same Interface cartridge works for both VIC-20 and 
Commodore 64 Plugs into user's port. 

Choose from wide variety ol RTTY/ASCII/CW. 
even AMTOR software. You are not married to one 
on-board software package. Use MFJ, Kantronics. 
AEA plus most other software cartridge, tape or disk. 

ISO Hz and 170 Hz shifts on receive and transmit. 

Has mark and space outputs for scope tuning. 

Normal/Reverse switch eliminates retuning. 

True dual channel mark and space active Alters and 
automatic threshold correction gives good copy when 
one tone is obliterated by ORM or selective fading 

Easy, positive tuning with twin LEO Indicators. 

Narrow 800 Hz active CW filter Automatic PTT. 

Exar 2206 sine generator tor AFSK output. 

Shielded XCVR AFSK/PTT Interface cable provid¬ 
ed Plus or minus CW keyed output. FSK out. 

Powered by computer (few mA.). no power adapter 
to buy or extra wire to dangle or pick up/radlate RFI. 

Glass epoxy PCB. Aluminum enclosure . 4'/ix4'/ix1". 


MFJ INTERFACE plus MFJ 
SOFTWARE CARTRIDGE 

for VIC-20 or Commodore 64. . _ _ 

MFJ-1228 PLUS MFJ-1250 9 Wl 93 

or MFJ-1251 for one low price SaveKOOO 


SOFTWARE CARTRIDGE FOR 
VIC-20/C-64 MFJ-1250/MFJ-1251 

Powerful MFJ lotlwiro $ A Q 95 

cartridge tor VIC-20 (MFJ- W 
1250, $49.95) and Commodore 64 (MFJ-1251 .$49.95). 
Plugs into expansion port. Developed by MFJ. 

Futures RTTY/ASCII/CW send and receive, spilt 
screen display, type ahead buffer, message ports, 
status display, automatic CW speed tracking, parallel 
printer compatibility plus much more. 

SUPER RTTY FILTER 

MFJ-725 s-xfJ 

$ OQ 95 , 

Imw onemrm nmufun futw | 

Suptr RTTY ' M L 

filter greatly I “Hr • . 

Improves copy under 1 — * 

crowded, fading and weak signal conditions Improves 
any RTTY receiving system 8 pole bandpass active 
(liter lor 170 Hz shift (2125/2295 Hz mark/space). 200 
or 400 Hz bandwidth* Automatic noise limiter Audio 
In, speaker out jacks. On/oft/bypass switch. "ON" 
LED. 12 VDC or 110 VAC with optional AC adapter, 
MFJ-1312. $9.96. 3x4x1 Inch aluminum cabinet 


Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies 
all shifts and all speeds. Copies on both mark and space. Sharp 8 pole active 
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple, 
TRS-80C, Atari, TI-99, Commodore 64 or most other personal computers. 
Uses MFJ, Kantronics software and most other RTTY/CW software. 


J. g»i jl' 4 1 «fv 


MFJ RTTY CA 
COMPUTER INTERFACE 


MFJ Software plus MFJ Interface for VIC-20/C-64 J-1224 

Sottwara cartridga alone, $49.95. Order MFJ-12S0/MFJ-1224 . - qc $ 95 

for VIC-20, MFJ-1251/MFJ-1224 tor Commodore 64 * 1 33 %■ 

Includes cable to intorlaca MFJ-1224 to VIC-20 or C-64. 

New MFJ-1224 RTTY/A$CII/AMT0R/CW Com- Autometlc tricking copies drifting signal 

puter Interface lets you use your personal computer Exer 2206 tine generator gives phase continuous 

as a computerized full featured RTTY/ASCII/ AFSK tones Standard 2125 Hz mark and 2295/2975 

AMTOR/CW station lor sending and receiving. Plugs Hz space Microphone line: AFSK out, AFSK ground, 

between rig and VIC-20, Apple. TRS-80C, Atari. PTT out and PTT ground 

Ti-99, Commodore 64 and most others FSK keying output. Plus and minus CW keying. 

Use MFJ (see MFJ-1250/12S1 below) software lor CW transmit LED External CW key jack 
VIC-20. Commodore 64 and Kantronics for Apple. Kintronles compatible socket. 

TRS-80C, Atari, TI-99 and most other software tor Exclusive general purpose socket allows Interlac- 
RTTY/ASCII/AMTOR/CW. Ing to nearly any personal computer with most appro- 

Eesy, positive tuning with twin LED Indicators priate software Available TTL lines: RTTY demod 

Copy any shift (170.425.850 Hz and all other shifts) out. CW demod out CW-IDInput. +5 VDC. ground 

and any speed (5-100 WPM RTTY/CW and up to 300 All signal lines are buttered and can be Inverted 
baud ASCII). using an internal DIP switch 

Copies on both mark and space, not mark only or Use Galfo software with Apple, RAK with VIC-20, 
space only, to Improve copy under adverse conditions. Clay Abrams with TRS-80C, N4EU with TRS-80 III, 
Sharp 8 pole 170 Hz shlft/CW active niter gives IV Some computers with some software may require 
good copy under crowded, lading and weak signal some external components, 
conditions. Automatic noise limiter suppress static Motel cabinet. Brushed alum, front. 8x114x6 In. 
crashes for better copy 12-15 VDC or 110 VAC with adapter. MFJ-1312, $9 95 

Normal/Reverse switch eliminates retunlng +250 UCIim itre h> UFi-im I 

VOC loop outpul drives RTTY machine Speaker jack MFJ-1223, $29 «6. R$g2 adopter ter MPJ-ine j 


tor MFJ-1224. 


CW INTERFACE CARTRIDGE 
llC l fj FOR VIC-20/C-64 

nE jLs *39 96 


UNIVERSAL SWL RECEIVE 
ONLY COMPUTER INTERFACE 
FOR RTTY/ASCII/AMTOR/CW 


. High performance CW 

Interface cartridge. Gives 
excellent performance 
MFJ-1226 under weak, crowded, noisy 

conditions. Works for both VIC-20 and Commodore 
64 Plugs into user’s port 
4 pole 100 Hz bandwidth active Utter. 80n Hz 
center frequency 3 pole active lowpass post detection 
(liter Exclusive automatic tracking comparator 
Plus and minus CW keying. Audio In. speaker out 
lacks Powered by computer 
Includes Basic listing ot CW transmit/receive pro¬ 
gram. Available on cassette tape. MFJ-1252(VIC-20) 
or MFJ-12S3(C-64),$4.9S and on software cartridge, 
MFJ-1254(VIC-20) or MFJ-1255(C-64),$19.95. 

You can also use MFJ-1250 (VIC-20) or MFJ-1251 
(C-64). $49 95 each. RTTY/ASCII/CW software can- 
ridge. Or use Kantronics, AEA and others. 

Also copy RTTY with single tone detection. 


MFJ-1225 

CO 95 - 




personal computer MFJ-1225 plus MFJ-1250 
and communications or MFJ-1251 $99.95. 
receiver to receive commercial, military and amateur 
RTTY/ASCII/AMTOR/CW traffic 
Plugs between rocelvor end VIC-20. Apple. TRS- 
80C, Atari. TI-99. Commodore 64 and most other 
personal computers Requires appropriate software 
Use MFJfsee this id). Kantronics. AEA and most 
other RTTY/ASCII/AMTOR/CW software 
Ceplet all shifts and ell speeds. Twin LED Indicators 
makes tuning easy, positive Normal/Reverse switch 
eliminates tuning tor Inverted RTTY. Speaker out 
lack. Includes cable to Interlace MFJ-1224 to VIC-20 
or Commodore 64. 4’/ix1 y.x4V4 Inches. 12-15 VDC or 
110 VAC with optional adapter. MFJ-1312. $9.95 


ORDER ANY PROOUCT FROM MFJ AND TRY IT- NO 
OBLIGATION. IF NOT DELIGHTED. RETURN WITH- 
IN 30 DAYS FOR PROMPT REFUND (LESS SHIPPING) 

• One year unconditional guarantee • Made in USA 

• Add $4 00 each shipping/handling • Call or write 
far trio catalog ever 100 proOucti 




MFJ ENTERPRISES. INC. 

Box 494 Mississippi State. MS 39762 


TO ORDER OR FOR YOUR NEAREST 
DEALER. CALL TOLL-FREE 

800-647-1800. Call 601-323-5869 
In Miss, and outside continental USA 
Telex 53-4590 MFJ STKV 


More Details? CHECK-OFF Page 128 
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APPOINTMENTS FOR AMATEUR EXAMS ARE FILLED UNTIL AUGUST in many FCC Field Offices, as 
a result of the drastic cutback in FCC-administered exams effective January 1. Word about 
the new four-exam-per-year schedule got around very quickly following the first session in 
February, and both potential new Amateurs and present licensees wishing to upgrade have 
already filled all available slots in many offices' May session. The effect is also being 
seen in the number of new licenses being issued, which dropped drastically in late January 
after applications from December testing were processed by Gettysburg. 

FIVE VOLUNTEER EXAMINER COORDINATORS HAVE NOW BEEN AUTHORIZED by the FCC, with VEC 
agreements with groups in Alaska, Puerto Rico, and the second, eighth, and ninth call 
areas all signed February 23. Formal acceptance of all five had been delayed by internal 
FCC procedural problems, not unexpected when such a far-reaching new program goes into 
effect for the first time. However, even though the new VECs have been formally accepted 
it will still take some time for them to get their programs on line. Serious efforts 
toward setting up VECs in the fifth and sixth call areas are also reported under way, but 
the remaining districts seem to be a long way from an adequate testing schedule. 

ARRL Progress In The VEC Program Seems To Be At A Standstill , with the directors still 
agreeing that they won't proceed any further until the FCC agrees to permit the collection 
of a fee. In addition, it appears likely that the ARRL doesn't want to be involved in the 
exam program at all unless it is on a national basis—despite the FCC's report and order 
that VECs be regional though permitting one VEC to serve in more than one district. 

FCC's NPRM To Permit Amateur Exam Fee Collection Is Due momentarily, and may well be 
out before you read this. Key questions the FCC would like addressed in responses to its 
Notice of Proposed Rule Making include what portion (if any) of the fee should go to the 

examiner, and who should collect the fee. The NPRM may have a very short Comment time, 

so those wishing to file comments should be prepared to respond rather quickly. 

RE-EXAMINATION FOR CODE PROFICIENCY EVERY TWO YEARS is being sought in a Petition for 
Rule Making submitted by Wayne Green, W2NSD. In addition, he also proposes requiring five 
wpm upgrades at each two-year interval, to a final level of 35 wpm. Failure to improve CW 
speed would lead to loss of license. At presstime no RM number had been assigned. 

Novice Phone Privileges On 220 MHz Have Been Proposed in another Petition for Rule 
Making filed by WA2MCT/5. He'd permit simplex voice and RTTY operation by entry-level 
licensees from 223.4 to 223.95 MHz. Such a move would, he feels, help protect the 220-MHz 
band from developing pressures by commercial services. It has no RM number yet, either. 

COMMUNICATIONS FOR THE U.S. 1984 OLYMPIC TORCH RUN will be provided by Amateur Radio. 

The run, which begins May 8 on the East Coast and will cover 13,000 miles and all the 48 

contiguous states before ending July 28 in Los Angeles, will be coordinated by Amateurs 
operating from stations in the fleet of support vans. AT&T is supporting the event, and 
the Amateur operators will be AT&T or subsidiary employees donating their vacation time. 

The FCC Is NOT Directly Involved With Olympic Communications , Amateur or otherwise, at 
this summer's Olympics. Amateurs with questions regarding Olympic communications and 
Amateur Radio should contact W6EJJ or K6ZT. It presently appears that, because of security 
considerations, there may be no Amateur Radio operation from the Olympic village as there 
has been in previous Olympics. The FCC does plan a strong, well coordinated effort against 
jammers or other radio abusers on Amateur bands and other frequencies during the Olympics. 

THE FORMAL AGREEMENT BETWEEN ARRL AND REACT to facilitate cooperation between the two 
groups during emergency situations may now be a dead issue. The effort, which had begun 
last May by the ARRL board, was tabled at the October board meeting in Houston, reportedly 
out of concern for the results of CB delicensing. Despite a letter from REACT Executive 
Director Gerald Reese noting that the agreement would be with the REACT organization and 
not individual CB operators, and that it would simply recognize officially a mutually 
beneficial arrangement that already exists in many parts of the country, it now appears 
the board does not plan to proceed with an agreement in the foreseeable future. 

QRM TO AMATEURS ON 70CM HAS RESULTED IN THE SHUTDOWN of coastline navigation devices 
in California and may bring similar action along the Gulf Coast. Navigation Services, Inc., 
turned off eight 433 and 437 MHz transmitters in Southern California after the FCC con¬ 
firmed their operation was causing harmful interference to area fast-scan ATV users. 

The Gulf Coast Situation Is Similar , though in that case an attempt to arrange for 
"peaceful coexistence 1 ' is being made with the navigation system operator, Sercel. Amateurs 
do share the 70-cm band with other users, but on a strict non-interference basis. 

" THE AMSAT-STONER CHALLENGE CUP ," an OSCAR 10 operating competition, celebrates the 
25th anniversary oi W6TNS's April, 1959 proposal in CQ magazine that there could be an 
Amateur communications satellite. Competitors are to work (or for SWLs, hear) as many grid 
squares as possible from April 15 to July 14, 1984. First place winner will receive a 
silver cup—other top winners, plaques. Complete rules appear in Amateur Satellite Report 
and Orbit magazine. A contest "package” that includes copies of the historic articles that 
led to the contest is available from AMSAT for $2. 
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OWN THE WORLD 
WITH THE R3 
NO RADIAL 
VERTICAL 
10,15,20 METERS 


The R3 hall wavelength design eliminates the 
ground radial system required by other ver 

» tlcals. Optimum current distribution gives 
more elficiency and low angle radiation lor DX 
communications. 

R3 brings high performance antenna features 
to those living in apartments, condominiums 
or on small city lots. Even if you have plenty of 
space, R3's combination of neat appearance 
and OX capability make it ideal for your sta¬ 
tion. The R3 includes an integral turner to give 
a perfect match across 10, IS, and 20 meters. 
The remote tuning feature allows easy finger 
tip control as you operate your station. 

R3 Is a complete antenna system ready to in¬ 
stall in virtually any location from ground level 
to roof top. 

FEATURES 
3 dB Gain, ref 'AAwhlp 
No Radlals 
360* Coverage 
Integral Tuner with 

Remote Control Console and Indicator 

24 Volts To Tuner 

110 or 220 Volt Operation 

75 ft (22.9m) Control Cable Included 

Only 22ft (6.7m) High 

1 sq ft (.09 sq m) Space 

Self Supporting 

Stainless Steel Hardware 

Mount: Sleeve Type Fits Pipe Up To 

1 Vi in (4.5cm) dia 

Can Be Easily Stored and Set Up For 
Portable or Temporary Operation 
Add up the features—you'll find that you can 
have ALL OF THIS PERFORMANCE without 
the need to buy tower, rotator and associated 
hardware. RS IS ANOTHER PRODUCT 
CREATED FOR THE ENJOYMENT OF YOUR 
HOBBY BY THE WORLD RENOWNED 
CUSHCRAFT ENGINEERING DESIGN TEAM. 



i 


THE ANTENNA COMPANY 

48 Perimeter Rood, P.O. Box 4680 
Manchester, NH 03108 USA 
TELEPHONE 603^27-7877 
TELEX 953-050 CUSHSIG MAN 
AVAILABLE THROUGH DEALERS WORLDWIDE 
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THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


RAMSTV 


TFRMS • satisfaction guaranteed • eiamine lor 10 days il nol pleased return in 
original lorm for refund • add 6 lor shipptnq and insurance lo a maximum ol 
$ 10 00 • overseas add 15 . lor surface mail • COO add S? 50 |C00 in USA onlyl 
• orders under S15 00 add SI 50 • NY residents add 7 sales lai ■ 90 day parts 
warranty on all Sits • I year parts A labor warranty on all wired units 

r=. « = =—== = RAMSEY ELECTRONICS. INC. 

P A r. V 2575 Baird Rd. 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug .. S 8 95 
High impedance probe, light loading 16.95 

Low pass probe, audio use. 16 95 

Direct probe, general purpose use . ... . 13.95 

Tilt ball, lor CT-70. 90.125 ?.. 3.95 


PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY Cl 


Penlield, N Y 14626 


NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 


Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more Features include a compo¬ 
nent testing circuit that will allow you to easily test resistors, capacitors 
digital circuits and diodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • 1 axis • high sensitivity x-y mode • very 
low power consumption • regulated power supply • built-in calibrator 

• rock solid triggering • high quality hook-on probes 

f QC b.gh quality 

-J hook-on ntobaa included 


RAMSEY 0-2100 
DIGITAL MULTITESTER 

A compact easy to use unit 
designed lo operate like a pro 
Featuring • 3 . digit LCD • low 
BAT indicator • all range over¬ 
load protection • overrange indi 
cation • auto polarity • Transis¬ 
tor tester • dual-slope Integra 
lion • vinyl carrying case 


Compact and reliable de 
signed to service a wide vari¬ 
ety ot equipment Features in¬ 
clude • mirror back scale 
• double-toweled precision 
moving coil • double over¬ 
load protection • an ideal low 
cost unit lor the beginner or 
as a spare back-up unit 


Reliable, accurato digital 
measurements at an amaz¬ 
ingly low cost • In-line color 
coded push buttons speeds 
range selection • abs plastic 
tilt stand • recessed input 
lacks • overload protection 
on all ranges • 3 . digit LCD 
display with auto zero, auto 
polarity & low BAT indicator 


h FE test leads, battery A vinyl 
carrying case included 


test leads and battery 
included 


test leads and battery 
included 


CT-90 9 DIGIT 
600 MHz COUNTER 

The most versatile tor less than $300 
Features 3 selectable gate times • 9 
digits • gate indicator • display hold 

• 25mV “ 150 MHz typical sensitivity 

• 10 MHz timebase lor WWV calibra¬ 
tion • I ppm accuracy 


CT-125 9 DIGIT 
1.2 GHz COUNTER 

A 9 digit counter that will outperform 
units costing hundreds more • gate 
indicator • 24mV (*»■ 150 MHz typical 
sensitivity • 9 digit display • t ppm 
accuracy • display hold • dual inputs 
with preamps 


Lab quality at a breakthrough price 
Features • 3 frequency ranges each 
with pre amp • dual selectable gate 
times • gale activity indicator 

• 50mV i*n 150 MHz typical sensitivity 

• wide frequency range • i ppm 
accuracy 


A versatile lab bench counter with 
optional receive frequency adapter 
which turns the CT-50 into a digital 
readout tor most any receiver • 25 mV 
(oj 150 MHz typical sensitivity • 8 digit 
display • t ppm accuracy 


*119 95 


wired includes AC adapter 

CT -90 kit. 

OV 1 0 i PPM oven timebase 
BP-4 mead pack 


wired includes AC adapter 

BP-4 mead pack . 


wired includes AC adapter 

CT-70 kit .9 . 

BP-4 mead pack 


CT -50 kit 

RA-1 receiver adapter kit 


PS-1B 600 MHz 
PRESCALER 


' 

signals from 10 to 1.000 MHz • Hat 25 
• • 
smiling RF • ideal receiver TV 
preamp 


Extends the range of your present 
counter to 600 MHz • 2 stage preamp 

• divide by 10 circuilry • sensitivity 
25mV - 150 MH; • BNC connectors 

• drives any counter 


The PS 2 is handy tor high resolution 
audio resolution measurements mul 
tiplies UP in frequency • great lor PL 
tone measurements • multiplies by 10 
or 100 • 0 01Hz resolution & built m 
signal preamp/conditioner 


Professional quality at a hobbyist 
price Features include 26 different 

inch LED display • automatic decimal 
placement • automatic polarity 


wired includes AC adapter 

PS IB kit 


wired includes AC adapter 

PR 2 kit 


wired includes AC adapter 

DM 700 kit 
MP 1 probe set 
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Tell ’em you saw it in HAM RADIO! 



































RAMSEY 

ELECTRONICS 

Inc. 


PARTS WAREHOUSE 


We now havi- av.Til.ihln a hunch of qoorin'S ton 
rjoori to bypass Items arc limited so order today 


2575 Baird Rd 
Penfield, NY 14526 

716-586-3950 


MINI KITS - YOU HAVE SEEN THESE BEFORE NOW 
HERE ARE OLD FAVORITE AND NEW ONES TOO. 
GREAT FOR THAT AFTERNOON HOBBY. 


FM 

MINI 

MIKE 


A super high performance FM wire¬ 
less mike kit' Transmits a stable 
signal up to 300 yards with excep¬ 
tional audio quality by means ol its 
built in electret mike Kit includes 
case. mike, on-off switch antenna 
battery and super instructions This 
is the finest unit available 

FM-3 Kit $14.95 

FM-3 Wired and Tested $22.95 


FM Wireless Mike Kit ft 

Transmits up to 300' to I 

any FM broadcast ra- 

dio uses any type of 

mike Runs on 3 to 9V Type FM-2 

has added sensitive mike preamp 

stage 


FM-1 kit $3.95 


Universal Timer Kit 

Provides the basic parts and PC 
board required to provide a source 
of precision timing and pulse 
generation Uses 555 timer 1C and 
includes a range of parts for most 
timing needs 

UT-5KH $5.95 


Color Organ 

See music come 
alive 1 3 different 
lights flicker with 
music One light 
each for. high, 
mid-range and 
lows Each indi¬ 
vidually adjust¬ 
able and drives up 
to 300 W runs on 
110 VAC 
Complete kit. 
ML-1 
$8.95 


Video Modulator Kit 

Converts any TV to video monitor Super 
stable tunable over cn 4-6 Runs on 5 
15V accepts std video signal Best unit on 
the market' Complete kit VD -1 $ 9.95 


Led Blinky Kit 

A great attention get¬ 
ter which alternately 
flashes 2 jumbo LEDs 
Use for name badges, 
buttons warning 
panel lights, anything 1 
Runs on 3 to 15 volts 
Complete kit. BL-1 
$2.95 


CPO-1 

Runs on 3-12 Vd, 
Alarm Audio O. < 


FM-2 kit $4.95 


Whisper Light Kit 

An interesting kit. small mike 
picks up sounds and converts 
them to light The louder the 
sound, the brighter the light 
Includes mike, controls up to 
300 W, runs on 110 VAC 
Complete kit. WL-1 
$6.95 


Mad Blaster Kit 

Produces LOUD ear shattering and 
attention getting siren like sound 
Can supply up to 15 watts of 
obnoxious audio Runs on 6-15 VDC 


Call your Phone Order in Today. TERMS; 

S.iti'>t.id k.'M <ju ; irunt(.‘i-(| <ij money retuiuUid. 
CO I; a.J.J Mm,mum I Jt. Jr *r ioon 

(Jrdor-, under $10 00 .ttlrj 

IV N Y. 


$1.00 A.Id H -. for 

" ) Over ., ms . H M 

uli•nr, add / ' tax. 


Super Sleuth 

A super sensitive ampli¬ 
fier which will pick up a 
pm drop at 15 feet' Great 
for monitoring baby's 
room or as genera! pur 
pose amplifier Full 2 W 
rms output runs on 6 to 
15 volts, uses 8-45 ohm 
speaker 

Complete kit BN-9 

$5.95 


CAI O OUT jOOdforCPO 
jTTipiete k.t $2.95 


Tone Decoder T i 

A complete tone deco- v 

der on a single PC \/U^T/ 
board Features 400- _ raWv 
5000 Hz adjustable 
range via 20 turn pot voltage regu 
lation 567 !C Useful for touch- 
tone burst detection FSK etc 
Can also be used as a stable tone 
encoder Runs on 5 to 12 volts 
Complete kit TD-1 $5.95 

Siren Kit 

Produces upward and downward 
wail characteristic of a police 
siren 5 W peak audio output, runs 
on 3-15 volts uses 3-45 ohm 
speaker 

Complete kit. SM-3 $2.95 

60 Hz Time Base 

Huns o.i S IS VOC l O* ' '.irreni / . 1 

n.m month c „ra« v TR 7 K-! *5 50 


PARTS PARADE 


CLOCK KITS 

Your old favorites are here again. Over 7,000 Sold to Date. 

Be one of the gang and order yours today! 

Try your hand at building the finest looking clock on the 
market Its satin finish anodized aluminum case looks great 
anywhere, while six 4" LED digits provide a highly readable 
display This is a complete kit. no extras needed, and it only 
takes 1-2 hours to assemble Your choice of case colors: 
silver, gold, black (specify) 

Clock kit, f2/24 hour. DC-5 *24.95 

Clock with 10 min ID timer. 12/24 hour, DC-10 $29.95 

For wired and tested clocks add $10.00 to kit price 

SPECIFY 12 OR 24 HOUR FORMAT 


SATELLITE TV KIT 


image rejection, fully tunable audio to recover 
a ji# hidden' subcarriers, divide by two PLL demodu 

... -- f lator for excellent threshold performance, tight 

I - WM tracking AFC to assure drift tree reception, and 

VpfT of course, full 24 channel tunable coverage 

Build your satellite T V system around the R2B. 

| close to ten thousand others already have and now 

it's available in kit form at a new low price. Order 
THE POPULAR SAT-TEC RECEIVER IN KIT-FORM! yours today. 

NEW, LOWER PRICES! 


Featured in a Radio Electronics magazine cover 
story (May 82). the reliable R2B Sat-tec TV 
receiver is now operating in thousands of ioca^ 
tions. The R2B is easy to build^ore-etchedB 
plated boards with screened co^^^kni layou^ 
assures accurate cocmmeB plaftmlt and the 
critical IF seaMd IMH are pre 

assembled aC^AedfMvfR^ire included 
for the R2B ^a^ jt^BPcase, power supply, 
descriptive oplMmng manual as well as com¬ 
plete assembly instructions Features of the re¬ 
ceiver include dual conversion design for best > 


^gf^fffete Satellite TV System requires 
i aVisMantenna, LNA (low noise ampli- 
I hi). Mceiver and Modulator. 

RW;eiver Kit *295.00 

Receiver. Wired and Tested *395.00 
120' K LNA *295 00 

RM3 RF Modulator $49.95 

Prices include domestic UPS shipping 
and insurance. 


1C SPECIALS 



FERRITE BEADS 

W>lh info and specs 15/*1 00 
6 Hole Baiun Beads 57*1 00 


READOUTS 

FND 359 I CC *1 00 

FNO 507/510 5 "C A 1.00 

MAN 72/HP7730 33 C A 100 

HP 7661 43 C A 2 00 


TRANSISTORS 

2N3904 NPN C-f 1 »/* 1.0 

2N3906 PNPOF 1 S/11.0 

2N4403 PNP C*F 15/11.0 

2N4410 NPN C*f 15/11.0 

2N4916 FET C*f */»10 

2N5401 PNP C*f 5/* 1.0 

2N6028 OF 4/51.0 

2N3771 NPN Silicon *1.5 

2N5179UHFNPN 3/*2 0 

Power Tab NPN 40W 3/11.0 

Pow*r Tee PNP 40W j/1.0 

MPf 102/2N5484 *5 

NPN 3904 Type T*H SO/*2 6 

PNP 3906 Type T*R 90/M.S 
2N3055 $.0 

2N2648 UJT 1/52.0 



Resistor Ass t 

Assortment of Popular values - ’ • 
waft Cut lead for PC mounting ’ " 
center. leads bag of 300 or 
more 


Switches 

Mini toggle SPDT $1.00 

Red Pushbuttons N O 3/$t.O0 




Solid State Buzzer* 

small buzzer 450 Hz 86 tl8 sound 
Out out on 5-12 vdc af to 30 mA T 7 L 


Diode* 

5 1 V Zener 20/$1 00 
1N914 Type 50/11.00 
1KV 2Amp 8/$1.00 
100 V 1 Amp 15/S1.00 


25 AMP 
100V Bridge 

Si .75 each 

Mini-Bridge 50V 
1 AMP 
2 for $1.00 



Crystal Microphone 

Small 1 " diameter '/«" thick 
crystal mike cartridge $.75 


Coax Connector 

Chassis mount 
BNC type $1.00 


Mini RG-174 Coax 

10 ft. for $1.00 


9 Volt Battery Clips 

Nice quality clips 5 for $100 

V Rubber Grommets 10 for $1.00 


Parts Bsp Connector* 

a tsf of chokes disc caps tant resisiors 6 pin type gold contacts for 
transistors diodes MiCA caps He mA-1003 car clock module 

»m bsq |i00 pc) $100 ig bag (300 pci * 2.50 price .75 ea. 

Lada your choice, please specify 

Mini Red. Jumbo Red, High Intensity Red. Illuminator Red B/$1 
Mini Yellow, Jumbo Yellow. Jumbo Green 6/$1 

Varactors 

Motorola MV 2209 30 PF Nominal cap 20-80 PF - Tunable range 

.90 each or 3/* 1.00 


Audio 

Prescaler 

Make high resolution audio 
measurments. great for musical 
instrument tuning PL tones, etc 
Multiplies audio UP in freguency. 
selectable x10 or xlOO. gives 01 
HZ resolution with 1 sec gate 
time' High sensitivity of 25 mv, 1 
meg input z and built-in filtering 
gives great performance Runs 
on 9V battery, all CMOS 
PS-2 kit $39.95 

PS-2 wired $49.95 



600 MHz [fi -. m 

PRESCALER H-. 

Extend the range of your 
counter to 600 MHz Works 
with all counters Less than 
150 mv sensitivity specify - 
10 or-100 

Wired, tested, PS-1B $59.95 
Kit. PS-tB $49.95 


30 Watt 2 mtr PWR AMP 

Stmple Class C power amp features 8 times power gam 1 W in 
for 8 out. 2 W in for 15 out. 4W in for 30 out Max output of 35 W, 
incredible value, complete with all parts, less case and T-R relay 
PA-1, 30 W pwr amp kit $24.95 

TR-1. RF sensed T-R relay kit $6.95 


DC-DC Converter Ceramic IF Filto'j— . 

•5 vdc input prod -9 vdc 30ma Min' " A i r\ ' 7 kHz 
*9 vdc produces-15 vdc. (d'35ma $1.25 B.W S^V.Tz >1.50 ea. 


25K 20 Turn Trim Pot $1.00 
JK 20 Turn Trim Pol $ .50 


MRF-238 transistor as used in PA-1 
8 tOdb gam 150 mhz $15.95 

RF actuated relay senses RF 
(1W) and closes DPDT relay 
For RF sensed T-R relay 
TR-1 Kit $6.95 


Power Supply Kit 

Complete triple regulated power 
supply provides variable 6 to 18 voffs at 
200 ma and *5 at 1 Amp Excellent load 
regulation good filtering and small 
size Less transformers requires 6 3V 
• a ^ A and 24 VCT 

Complete kit. PS-3LT $6.95 


OP-AMP Special 

Bl-FET L F 13741 Direct pin for pm 741 cor Q\)' but 500,000 MEG 
input i. super low 50 pa input curyaV) power dram 

50 for only $9.00 1° for $2.00 

SOLD OUT Regulator* $1 00 


Shrink Tubing Nubs 

Nice precut pees ot shrink size 1” * V Thermal 
shrink to V Great for splices 50/$1 00 To-220 f 

Opto Isolators - 4N28 type 

Opto Reflectors - Photo diode + LED 


Mini TO-92 Heat Sinks 

Thermalloy Brand 5 for $1.00 

To-220 Heat Sinks _ 3 for >1.00 

r LED ht' *1.00 •». 


CDS Photocell* 

Resistance varies with light, 250 ohms to 

over 3 meg 3 for $1.00 


More Details? CHECK-OFF Page 128 
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resonant circuits 


Understanding the relationship 
between component and circuit Q 
and source and load impedances 


How well do you understand the basic resonant circuit? In this ex¬ 
cerpt from his recent book, RF Circuit Design, Chris Bowick explains 
the fundamentals of RF circuitry. 


The resonant circuit is certainly nothing new in 

Amateur Radio. Used in practically every transmitter, 
receiver, or piece of test equipment in existence, it 
selectively passes a frequency or group of frequencies 
from a source to a load while attenuating all other fre¬ 
quencies outside of this passband. 

The ideal resonant circuit passband, as pictured in 
fig- 1 , would be rectangularly shaped, with infinite at¬ 
tenuation above and below the frequency band of in¬ 
terest. No attenuation would be introduced at the 
signal frequency. But the realization of this filter is, 
of course, impossible because of the physical char¬ 
acteristics of the components which make up the filter; 
because there is no such thing as a perfect compo¬ 
nent, there can be no perfect filter. However, under¬ 
standing the mechanics of resonant circuits enables 
us to tailor an imperfect circuit to suit our needs. 

Fig. 2, a more realistic representation, shows what 
a practical filter response might resemble. Applicable 
definitions are presented below: 

The bandwidth of any resonant circuit is commonly 
defined as the difference between the upper and lower 
frequency (J 2 - fi) of the circuit at which its 
amplitude response is 3 dB below the passband re¬ 
sponse. It is often called the half-power bandwidth. 


The ratio of the center frequency of the resonant 
circuit to its bandwidth is defined as the circuit-Q. 

O = _ h. _ ID 

y f 2 - fi 

This Q should not be confused with component Q 
which is defined as the ratio of a component's reac¬ 
tance (X) to its series resistance (# 5 ). While compo¬ 
nent Q does have an effect on circuit Q, the reverse 
is not true; circuit Q is a measure of the selectivity of 
a resonant circuit. The higher its Q, the narrower its 
bandwidth, and thus, the higher its selectivity. 

The shape factor of a resonant circuit is typically 
defined as the ratio of the 60 dB bandwidth to the 6 
dB bandwidth. For example, with a 60 dB bandwidth 
of 3 MHz and a 6 dB bandwidth of 1.5 MHz the shape 
factor is: 

3 MHz 


SF = 


= 2 


1.5 MHz 

Shape factor is a measure of the steepness of the 
skirts; the smaller the number, the steeper the re¬ 
sponse. Notice that our perfect filter of fig. 1 has a 
shape factor of 1, which is the ultimate. The passband 
for a filter with a shape factor smaller than 1 would 
have to look similar to the one shown in fig. 3. Ob¬ 
viously, this is a physical impossibility. 

Ultimate Attenuation, as the name implies, is the 
final minimum attenuation that the resonant circuit 
presents outside of the specified passband. A perfect 
resonant circuit would provide infinite attenuation out¬ 
side of its passband. However, with real components, 
infinite attenuation is impossible to obtain. (Keep in 
mind that if the circuit presents response peaks out¬ 
side the passband, as shown in fig. 2, then this, of 


I * Adapted with permission from RF Circuit Design by Chris Bowick, Howard 
W. Sams & Co., Indianapolis, Indiana 46206. (Available from Ham Radio's 
Bookstore, Greenville, NH 03048, $24.95 postpaid.) 

By Chris Bowick, WD4C, 200 Abri Place, 
Lilburn, Georgia 30247 
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fig. 1. Ideal filter response. 


course, will detract from the ultimate attenuation 
specification of that resonant circuit.) 

Insertion Loss occurs whenever a component or 
group of components is inserted between a generator 
and its load, and some of the signal from the generator 
is absorbed in those components as a resistive loss. 
The resulting attenuation, called insertion loss, a very 
important characteristic of resonant circuits, is usual¬ 
ly expressed in decibels (dB). 

Ripple, a measure of the flatness of the passband 
of a resonant circuit, is also expressed in dB. It is the 
difference between the maximum and minimum atten¬ 
uation in the passband. 


resonance (lossless components) 

What is resonance? What causes it to occur,and 
how can it be used to best advantage? Using voltage 
division, whenever a shunt element of impedance Z p 
is placed across the output of a generator with inter¬ 
nal resistance R s , fig- 4, the maximum output voltage 
available from this circuit is: 


V<mt ~ 


Rc + Z n 


(V in ) 


( 2 ) 


f^is always less than V in . If Z p varies with frequen¬ 
cy, such as would occur with capacitive or inductive 
reactance, then V ou , is also frequency dependent and 
the ratio of V out to V in , which is the gain (or in this 
case, loss) of the circuit, is also frequency dependent. 
Let's take, for example, a 25 pF capacitor as the shunt 
element (fig. 5A) and plot the function V out /V in in dB 
versus frequency, where we have: 


* out 


where 


v out 


R v 


= 20 log ] 0 R s + X c 

loss in dB 

source resistance 
capacitive reactance = 


(3) 


jooC 


The plot of this equation is shown in fig. 5B. Note 
that loss increases as the frequency increases; thus 
we have formed a simple /owpass filter. Notice also 
that the attenuation slope eventually settles down to 
the rate of 6 dB for every octave (doubling) increase 
in frequency (also called 6 dB "roll-off"). This is due 
to the single reactive element in the circuit. This at¬ 
tenuation slope increases an additional 6 dB for each 
significant reactive element that we insert into the 
circuit. 

If we now delete the capacitor from the circuit and 
insert a 0.05 pH inductor in its place, we obtain the 
circuit of fig. 6A and the plot of fig. 6B, where 


= 2010810 RT^xl 

where -fe = loss in dB 

'in 

R s = source resistance 
Xi = coil reactance = ju>L 


(4) 


Here we have formed a simple highpass filter with an 
attenuation slope of 6 dB per octave. 

Simple calculations using the basic voltage division 
formula (eq. 2) enabled us to plot the frequency 
response of two separate and opposite reactive com¬ 
ponents. But what happens if we place both the in¬ 
ductor and capacitor across the generator simultan- 



fig. 2. A practical filter response. 
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eously? This case is no more difficult to analyze than 
the previous two circuits. In fact, at any frequency, 
we can simply apply the basic voltage division rule 
as before. The only difference here is that we now 
have two reactive parallel components to deal with in¬ 
stead of one. The circuit is shown in fig. 7A and its 
response is plotted in fig. 7B. Notice that as we 
approach the resonant frequency of the tuned circuit, 
the slope of the resonance curve increases. This 
occurs because two significant reactances are present 
and each one is changing at the rate of 6 dB per oc¬ 
tave, with slopes in opposite directions. As we move 
away from resonance in either direction, however, the 
curve again approaches a 6 dB/octave slope because 
again only one reactance becomes significant. The 
other reactance presents a very high impedance to the 
circuit at these frequencies and the circuit behaves as 
if that reactance were no longer there. 

loaded-Q 

The Q of a resonant circuit was defined earlier to 
be equal to the ratio of the circuit's center frequency 
to its 3 dB bandwidth (eq. 1). This "circuit Q," as it 
was called, is often given the label "loaded-Q" because 
it describes the passband characteristics of the reso¬ 
nant circuit under actual in-circuit or loaded condi¬ 
tions. The loaded-Q of a resonant circuit is dependent 
upon three main factors (see fig. 8): (1) the source 
resistance (R s ), (2) the load resistance [R/J, and (3) 
the component Q. 

effect of R s and Rl on loaded Q 

The role that source and load impedances play in 
determining the loaded Q of a resonant circuit is prob¬ 
ably best illustrated through an example. In fig. 7 we 
plotted a resonance curve for a circuit consisting of 
a 50-ohm source, a 0.05 pH lossless inductor, and a 
25 pF lossless capacitor. The loaded Q of this circuit, 
as defined by eq. 1 and determined from the graph, 
is approximately 1.1. Obviously, this is not a very nar¬ 
row band or high-Q design. However, after replacing 
the 50 ohm source with a 1000 ohm source and again 
plotting the results, the response in fig. 9 is applicable. 
(The resonance curve for the circuit with the 50 ohm 
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X C _ 25 pF 
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IMPEDANCE LOAD 
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fig. 5. Frequency response of a simple RC lowpass filter: 
(A) shows simple circuit; (B), response curve. 
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fig. 6. Simple highpass filter: iA) shows simple circuit; 
IB>, response curve. 
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fig. 4. Voltage division rule. 


source is shown in dashed lines for comparison. Notice 
that the Q, or selectivity of the resonant circuit, has 
increased dramatically to approximately 22. Thus, by 
raising the source impedance, we have increased the 
Q of our resonant circuit. 

However, neither of these plots addresses the ef¬ 
fect of the load impedance on the resonance curve. 
If an external load were attached to the resonant cir¬ 
cuit, as shown in fig. 10A, the effect would be to 
broaden or "de-Q" the response curve, depending 
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upon the value of the load resistance. The equivalent 
circuit is shown in fig. 10B. The resonant circuit sees 
an equivalent resistance of R s in parallel with Rl. as 
its true load. Because this total external resistance is, 
by definition, smaller in value than either R s or R L , 
the loaded Q must decrease. That is, assuming lossless 
components, 



where R p = equivalent parallel 

resistance of R s and R L 
X p = either the inductive or capacitive 
reactance (they are equal at 
resonance) 

Eq.5 illustrates that a decrease in R p also decreases 
the Q of the resonant circuit and an increase in R p in¬ 
creases the circuit Q. It also illustrates another very 
important point: the same effect can be obtained by 
keeping R p constant and varying X p . Consequently, 
for a given source and load impedance, the optimum 
Q of a resonant circuit is obtained when the inductor 
is a small value and the capacitor is a large value; in 
either case, X p is decreased. This effect is shown in 
figs. 11 and 12. 






Two possible approaches to designing a resonant 
circuit with a particular Q are available: selecting an 
optimum value of source and load impedance or 
selecting L and C component values which optimize 
Q. Often there is no real choice because in many in¬ 
stances the source and load are defined and cannot 
be varied. When this occurs, X p is automatically de¬ 
fined for a given Q and we usually end up with com¬ 
ponent values that are impractical at best. Methods 
of eliminating this problem will be shown. 


example 1 

Design a resonant circuit to operate between a source 
resistance of 150 ohms and a load resistance of 1000 ohms. 
The loaded Q must be equal to 20 at the resonant frequen¬ 
cy of 50 MHz. Assume lossless components and no im¬ 
pedance matching. 

Solution: The effective parallel resistance across the reso¬ 
nant circuit is 150 ohms in parallel with 1000 ohms, or 

R p = 130 ohms 

Using eq. 5 

X p = = yo = 6.5 ohms 

and X p = wL = 

therefore L -20.7 nH 

C = 489.7 pF 
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(A) RESONANT CIRCUIT WITH AN EXTERNAL LOAD 


c =F < * S * L c 

j r s+*l ' * p 

(B) EQUIVALENT CIRCUIT FOR 0 CALCULATIONS 

fig. 10. The equivalent parallel impedance across a reso¬ 
nant circuit: (A) shows resonant circuit with an exter¬ 
nal load; (B), equivalent circuit for Q calculations. 
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(A)LARGE INDUCTOR 
SMALL CAPACITOR 


(8) SMALL INDUCTOR 
LARGE CAPACITOR 


fig. 11. Effect of Q versus X at 142.35 MHz: (A) shows 
large inductor, small capacitor; (B), small inductor, large 
capacitor. 


the effect of 

component Q on loaded Q 

Up to this point we have assumed that the com¬ 
ponents used in the resonant circuits are lossless and 
do not degrade the loaded Q. In reality, however, such 
is not the case; individual component Q's must be 
taken into account. In a lossless parallel resonant cir¬ 
cuit, the impedance seen across its terminals at reso¬ 
nance is infinite. In a practical circuit, however, due 
to component losses, some finite equivalent parallel 
resistance exists, as shown in fig. 13. This resistance 
(R p ) and its associated shunt reactance (X p ) can be 
found from the following transformation equations: 

R P = (Q 2 + 1) R s 

where R p = equivalent parallel resistance 
Q = Q s = Qp = component Q 
R s = component series resistance 

R D 

and X p =^- 


16) 


(7) 


If the Q of the component is greater than 10, 
then 

Rp « Q 2 R S 

and X p ~X S (9) 

These transformations are valid at only one frequen¬ 
cy because they involve the component reactance 
which is frequency dependent. The following exam¬ 
ple illustrates this point. 


example 2 

Given the 50 nanohenry coil shown in fig. 14A, compute 
its Q at 100 MHz. Then transform the series circuit of fig. 
14A into the equivalent parallel inductance and resistance 
circuit of fig. 14B. 

Solution: The Q of this coil at 100 MHz is: 

o- f 

2n <100 X 1(X) (50 x 10-9) 

= - TO -= 314 

Since the Q is less than 10, eq. 6 is used to find R p . 

R P = (Q 2 + 1) R s 

= [(3.14R + I] 10 = 108.7 ohms 


Next, we find X p using eq. 7. 


v ~ 1 p_ _ 

x p - Q~ 


108.7 

~nr = 34.62 


and, the parallel inductance becomes 


Lp - 


Xp 


34.62 


= 55.1 nH 


2n(100 x 106) 

These values are shown in fig. 14B. 


Example 2 clearly illustrates the undesirable effects 
of using low Q components in highly selective reso¬ 
nant circuit designs; doing this is equivalent to plac¬ 
ing a low value shunt resistor directly across the cir¬ 
cuit. As we saw in an earlier section, any low-value 
resistance shunting a resonant circuit drastically re¬ 
duces its loaded Q and increases its bandwidth. 

In most cases, we only need to know the Q of the 
inductor in loaded Q calculations. The Q of most 
capacitors is quite high over their useful frequency 
range, and the equivalent shunt resistance they pre- 
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fig. 13. A series-to-parallel transformation. 



(A) SERIES CIRCUIT (EjEOUlVALENT PARALLEL 

CIRCUIT 

fig. 14. Example of a series-to-parallel transformation: 
(A) shows series circuit; IB), shows equivalent parallel 
circuit. 


sent to the circuit is also quite high, and can usually 
be neglected. Care must be taken, however, to en¬ 
sure that this is indeed the case. 

insertion loss and component Q 

If inductors and capacitors were perfect, rather than 
lossy, then insertion loss for L-C resonant circuits and 
filters would not exist. This is, of course, not the case 
and as it turns out, insertion loss is a very critical 
parameter in the specification of any resonant circuit. 

Fig. 15 illustrates the effect of inserting a resonant 
circuit between a source and its load of equal value. 
In fig. 15A, the source is connected directly to the 
load. Using voltage division, we find that 

Vi = 0.5 V in 

Fig. 15B shows a resonant circuit placed between the 
source and the load. Fig. 15C is the equivalent circuit 
at resonance. Notice that the use of an inductor with 
a Q of 10 at the resonant frequency is equivalent to 
a shunt resistance of 4500 ohms. This resistance, com¬ 
bined with Rl, produces a 0.9 dB voltage loss at V t 
in comparison with the equivalent point in fig. 15A. 

An insertion loss of 0.9 dB doesn't sound like much, 
but it can add up very quickly if several resonant cir¬ 
cuits are cascaded. Example 3 may help to clarify 
things. 


example 3 

Design a simple parallel resonant circuit to provide a 3 
dB bandwidth of 10 MHz at a center frequency of 100 MHz. 
The source and load impedances are each 1000 ohms. As¬ 
sume the capacitor to be lossless. The Q of the available 
inductor is 85. What is the insertion loss off the network? 

Solution: From eq. 1 the required loaded Q of the reso¬ 


nant circuit is: 

Q = 


fc 

Si - fi 


100 MHz 
10 MHz 


10 


To find the inductor and capacitor values to complete the 
design requires that we know the equivalent shunt resistance 
and reactance of the components at resonance. 

From eq. 7 



where X p = reactance of the inductor and 
capacitor at resonance 
R p = equivalent shunt resistance 
of the inductor 

Qp = Q of the inductor = 85 


Thus R p = 85X p 


( 10 ) 


The loaded Q of the resonant circuit is equal to 

g = io= 

A P 

where R total = shunt resistance 


= R P \m\R L 

(three parallel values: R p , R s and R L ) 


or 


Q = 10 


Rp(SOO) 

Rp^+^Oti 

X P 


(111 


R s 



(A)SOURCE CONNECTED DIRECTLY TO LOAD 


*S 



R S 



fig. 15. The effect of component Q on insertion loss: (A) 
shows source connected directly to the load; (B), inser¬ 
tion of a resonant circuit; (C). equivalent circuit at 
resonance. 
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fig. 16. Resonant circuit design illustrates example 3. 


We now have two equations and two unknowns ( X p , R p ). 
If eq. 10 is substituted into eq. 11 

X p = 44.1 ohms 


able problem workable again, complete with realistic 
values for the coils and capacitors involved. 

The design equations for each of the transformers 
are presented below and are useful for designs needing 
loaded Qs of greater than 10. For the tapped-C 
transformer (fig. 17A) 

R s ' = Rs (i + ~§) 2 (121 

And the equivalent capacitance (Cp) that will resonate 
with the inductor is equal to Cl in series with C2 or 


c t 


C1C2 

~ Cl + C2 


For the tapped-L network of fig. 17B 


(13) 



Example 4 illustrates the use of these equations in 


a simple design. 


Plugging this value back into eq. 10 gives 

R p = 3.75 K 

Thus, our component values are 


L 

C 


wX, 


= 70 nH 
= 36 pF 


and the final circuit is shown in fig. 16. 


The insertion loss calculation, at center frequency, is 
found by applying the voltage division rule as follows: R p 
in parallel with Ri is equal to 789.5 ohms. The voltage at 
V/ is, therefore 

y ~ _ 789.5 _ ,y . 

Vl ~ 789.5 + 1000 1 s> 

The voltage at V L without the resonant circuit in place is 
equal to 0.5 V s due to the 1000 ohm load giving 
0.44 V s 

insertion loss = 20 log/o q j y 


= 1.1 dB 


impedance transformation 

As we have seen, low values of source and load im¬ 
pedance tend to load a given resonant circuit down 
and thus decrease its Q and increase its bandwidth. 
This makes it very difficult to design a simple L-C 
high-Q resonant circuit for use between two very low 
values of source and load resistance. In fact, even if 
we were able to come up with a design on paper, it 
would most likely be impossible to build such a cir¬ 
cuit because of the extremely small (or negative) in¬ 
ductor values that would be required. 

One method of circumventing this problem is to 
make use of one of the impedance transforming cir¬ 
cuits shown in fig. 17. These circuits increase the 
value of the source or load resistance presented to the 
resonant circuit. For example, an impedance trans¬ 
former could present an impedance (/?/) of 500 ohms 
to the resonant circuit, when in reality we have an R s 
of 50 ohms. By using transformers, the Q of the reso¬ 
nant tank and its selectivity can be increased. In many 
cases these methods can make a previously unwork- 


example 4 

Design a resonant circuit with a loaded Q of 20 at a center 
frequency of 100 MHz which will operate between a source 
resistance of 50 ohms and a load resistance of 2000 ohms. 
Use the tapped C approach and assume that the inductor 
Q is 100 at 100 MHz. 

Solution: The tapped-C transformer is used to step the 
source resistance up to 2000 ohms to match the load 
resistance for optimum power transfer, 

Ri = 2000 ohms 


and from eq. 12, we have 



or Cl = 5.3 C2 (151 

Proceeding as we did in example 3, we know that for the 
inductor 



therefore 

R p = 100 X p (16) 
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We also know that the loaded Q of the resonant circuit is 
equal to 

n R TOTAL 

Q - v 

A P 

where Kjotai = total equivalent shunt resistance 

= K/IIM*/ = rooo||*„ 

and where we have taken 7?,’ and /?/ to each be 2000 ohms 
in parallel. 

Hence the loaded Q is 

I000R,, (17( 

y ■ <1000 ♦ R r i x p 

Substituting eq. 16 into eq. 17 and solving for X p yields 
Xp = 40 ohms 

And substituting this result back into eq. 16 gives 
R p = 4000 ohms 

and L = ? = 63.6 nH 

(v 

Cj ~ x'pdi 39 78 ? F 

We now know what the total capacitance must be to 
resonate with inductor. We also know from eq. 15 that Cl 
is 5.3 times larger than C2. Thus, if we substitute eq. 15 
into eq. 13 and simultaneously solve the equations we get 

C2 = 47.3 pF 
Cl = 250.6 pF 

The final circuit is shown in fig. 18 


As an exercise, you might want to rework exam¬ 
ple 4 without the aid of an impedance transformer. 
You will find that the inductor value which results is 
much more difficult to obtain and control physically 
because it is so small. 

conclusion 

The parallel resonant circuit, as simple as it may 
seem, certainly offers quite a lot to think about. We've 
discovered why good quality, high-Q, components are 
desirable in any low-loss, narrowband, tuned circuit, 
and why lossy components (low-Q components) in¬ 
crease insertion loss and broaden the bandwidth of 
the circuit. We've also discovered the effects of source 
and load impedances on the loaded Q of the resonant 
circuit. More importantly, however, by understanding 
these effects we have mastered a method of control¬ 
ling them through the use of impedance transformers. 

ham radio 
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a handheld 

optical spectrum analyzer 


Experiment with light 
build an inexpensive 
homebrew spectroscope 


The history of Amateur and commercial radio, 

has been marked by the use of ever-increasing fre¬ 
quencies. Each era has seen applications found for the 
previously useless short wavelengths. With the intro¬ 
duction of lasers, communication in the optical fre¬ 
quency band is becoming attractive. Long distance 
fiber optic links use semiconductor laser diodes to 
achieve bandwidths up to several Gigahertz. Amateurs 
have communicated using gas and semiconductor 
lasers over moderate paths, and as the price of lasers 
continues to decline, more and more applications will 
be found — particularly by Amateurs in their role as 
experimenters and innovators in communications tech¬ 
nology. But lasers are not the only usable source of 
light. Incandescent lamps, fluorescent lamps and 
especially light emitting diodes can and will continue 
to be used to transmit data. 

basic spectrum analyzer 

Most people do not consider light to be in the same 
class of phenomena as radio signals; after all, one can¬ 
not see radio, television, or radar waves. However, 
light is, in fact, actually extremely high frequency radio 
waves. Red light has a wavelength of about 600 nano¬ 
meters (1 nanometer equals 10~ 9 meter), about 130 
million times shorter than an 80-meter signal. Blue light 
has a wavelength of about 400 nanometers. The Ama¬ 
teur Radio high frequency bands span from 10 meters 
to 80 meters, a ratio of 1:8. The visible spectrum ex¬ 
tends from about 400 nm to 650 nm, a ratio of 1:1.6. 


Most people know that white light is made up of 
many colors or wavelengths. If we could see radio 
signals, the myriads of different wavelengths would 
appear white. But just as radio signals can be 
separated according to wavelength using narrow filters 
— i.e., radio receivers — white light can be separated 
by optical filters. To determine the strength of each 
wavelength present in a radio band, a spectrum analy¬ 
zer — generally in the form of a rapidly tunable receiver 
that scans the wavelength or frequency band and dis¬ 
plays its output on an oscilloscope — is used. To 
determine the wavelength or frequency of a segment 
of the visible spectrum, an optical spectrum analyzer 
is used. 

Complex, high-resolution optical spectrum analy¬ 
zers, or spectroscopes, spectrographs, or monochro- 
meters, can be built using film or high gain electronic 
detectors. But low-resolution optical spectrum analy¬ 
zers can be built more cheaply and more simply than 
either radio frequency spectrum analyzers or sophis¬ 
ticated electronic optical analyzers because the human 
eye can serve as the detector. 

The simplest spectroscope is the prism. Newton is 
known for his work with these: he was the first to 
apply the word "spectrum" to the band of colors pro¬ 
duced by the prism. 

Some of Newton's experiments can be duplicated 
at home. For example, you can demonstrate the separ¬ 
ation of white light into colors by building the simple 
low-resolution system shown in fig. 1. First make a 
small hole (1/16 to 1/8 inch) in a sheet of dark, 
opaque paper or thin sheet metal. Prop the sheet up 
against a sunny window, blocking out all light except 
that which escapes through the hole. Hold a prism 
about three feet (one meter) from the hole, and a spec¬ 
trum will appear on the white card as shown. While 
the colors produced by this system appear to be con¬ 
tinuous — red, orange, yellow, green, blue, indigo, 
violet — dark, narrow gaps can be detected with 
higher resolution. 

By J.M. Franke, WA4WDL, 1310 Bolling 
Avenue, Norfolk, Virginia 23508 
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ENTRANCE 



fig. 2. Mechanical illustration of an optical spectrum 
analyzer. 


A higher resolution spectroscope, with a calibrated 
scale, can be built for less than ten dollars. The design 
that follows is neither unique nor critical; it works ex¬ 
tremely well — considering the cost — and should pro¬ 
vide hours of interesting observation. The layout of 
the spectroscope is shown in fig. 2. 

design approach 

The first thing you may notice is the absence of a 
prism. A diffraction grating is used instead, because 
the grating is cheaper than a prism and more easily 
calibrated. The transmission type grating is made with 
many finely spaced grooves — 13,400 lines per inch, 
or 528 per millimeter. (A good microscope would be 
needed in order to see the grooves.) The grating is 
available from Edmund Scientific,* in two forms, 
sheets or slides. The sheets (No. E40267I measure 
8-1/2 inches x 11 inches (22 x 28 cm) and sell for 


$4.95. The slides are small pieces cut from sheets and 
mounted in 35 mm slide mounts (No. E30282) at $8.50 
for 40 slides. The slides are convenient to handle, but 
I prefer the sheets because of their increased versa¬ 
tility. (A word of caution, however: don't touch, brush, 
or attempt to clean the delicate grating surface; you'll 
destroy it.) 

construction 

Next to the grating is the lens, which should have 
a focal length equal to or slightly longer than the box 
you use. The lens serves to collimate, or yield paral¬ 
lel, the light incident on the grating from the entrance 
slit, which is one focal length or slightly less from the 
lens. In this position, the slit is imaged to be at or 
near infinity. 

I used a BUD-AU1209 box measuring 6x5x4 
inches (15 x 12.5 x 10 cm); my lens had a focal 
length of 6 inches (15 cm). The lens should be at least 
1/4 inch (1 cm) in diameter. Mine measured 1/2 inch 
(2 cm). A simple plano-convex, flat-bulged lens works 
well. (An achromat would be wasted in this applica¬ 
tion.) Suitable lenses are available from Edmund 
Scientific. The lens is clamped against the eye hole 
wall. Then a thin piece of cellophane or acetate is 
placed against that wall, followed by the grating and 
two paper spacers. The lens is positioned next, with 
its curved side facing the slit, a wooden spacer set 
around the lens, and finally the aluminum plate clamp. 
(The assembly is held in place with two No. 6 sheet 
metal screws.) 

The eyepiece hole measures 1 /8 inch (4 mm) in di¬ 
ameter. A larger hole would produce a brighter image, 
but parallax with the scale would increase. A horizon¬ 
tal slot 1/8 inch x 1/4 inch (4x8 mm) would be 
best. The spectrum is sighted through the eye hole. 
Looking straight through, the zero order or direct 
light is seen. Looking downward through the hole, the 
spectrum will be seen superimposed on the wave¬ 
length scale. 

The entrance slit is formed with two razor blades. 

I used single edge industrial blades with the reinforc¬ 
ing splines removed. Each of the blades is held in place 
with a No. 4 screw, nut, and washer. The slit must 
be horizontal for this design. The slit height (called "slit 
width," even when the slit is actually horizontal) is a 
compromise between image brightness and resolution: 
the wider the slit, the brighter the image. The effec¬ 
tive length of the slit is determined by the 1/4 inch 
entrance hole. Mount the upper blade first. Then, look¬ 
ing through the eye hole, point the spectroscope at 
the sky or a shaded lamp. Mount and adjust the lower 
blade to produce a thin, horizontal, even line of light. 


“101 East Gloucester Pike, Barrington, New Jersey 08007 
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THE STANDARD OF EXCELLENCE 
EXL-5000 COMMUNICATIONS TERMINAL 
• RTTY • ASCII • DUAL AMTOR* • CW • 



*DUAL AMTOR - COMMERCIAL QUALITY: THE EXL-5000 
INCORPORATES TWO COMPLETELY SEPARATE MODEMS 


TO FULLY SUPPORT THE AMATEUR AMTOR CODES AND 
ALL OF THE CCIR RECOMMENDATIONS 476-2 FOR 


COMMERCIAL REQUIREMENTS. 




1 YEAR LIMITED 
WARRANTY 


EVERYTHING BUILT-IN 
NOTHING ELSE TO BUY 


Code 

Characters 
Bf.d 


Inpul 

Time ClocK 


Morse (CW contains Kana), Baudot (RTTY), ASCII (RTTY). J1S (RTTY), 
ARQ/FEC lAMTOR) 

Alphabet. Figures. Symbols. Special Characters. Kana 
Morse Receiving 5-100 Worda/Minute (AUTOTRACK) 

Transmitting: 5* 100 Words/ Minute (weight 1:3*1:61 
RTTY (Baudot. ASCII, JIS) 12-300 Baud 
TTL (Baudot ASCII. JIS) 12-600 Baud 
ARO/FEC 100 Baud 

AF Input Impedance CW and RTTY 500 ohms 
TTL Level Input Common to CW, RTTY. ASCII 
Displays month, date, hour and minute on the screen 


Color 


Light grey with dark grey trim — matches most current 
transceivers 


Display Output 


Interface for printer 
Number of Characters 
- Displayed 
Battery Back-Up 
• Memory 
Buffer Memory 
Power Supply 
Dimensions 


5 high resolution, delayed persistence green monitor — 
provides sharp clear image with no nggle or jitter even 
under fluorescent lighting Also has a provision for 
composite video signal output 
Centronics Compatible Parallel Interface 
Screen Format/Page 40 characters * 16 lines 
* 2 Pages 

72 characters * 7 channels. 24 characters x 6 channels 
160 characters 

AC 100-120V/220-240V 50/60M* ♦ DC 13.8V. 2A 
363(W) x 121(H) x 351(D)mm Terminal Unit 


EXCLUSIVE DISTRIBUTOR DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER 

AMATEUR-WHOLESALE ELECTRONICS TOLL FREE . . . 800-327-3102 

8817 S.W. 129th Terrace. Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-3356 

MANUFACTURER 
TONO CORPORATION 
■m 98 Motosoja Machi. Maebashi-Shi. 371, Japan 



More Details? CHECK-OFF Page 128 
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NCG WORLD BAND COMMUNICATIONS 


Just 

Slightly 

Ahead 


15M 

Tested and Proven 15 Meter Mobile 
CW 

Power-High 10 walls, Low 2 walls 
VFO Tuning, Noise Blanker 
Fine Tune ± 1 kHz 
Digital Frequency Counter 
13 8 VDC @ 3A Neg, Ground 
9.5" L x 9"W x 2.5" H 
All this PLUS the treedom of DXing 


w *3 

1 si 

L 

■ 3 r t- 

. 

L* 



Transceiver USB and 


(M-C.O. CO. 


NCG 


1275 North Grove Street 
Anaheim, CA 92806 
(714) 630-4541 

Mail Order COD Visa Master Charge 
Cable: NAT COLGL2 


160/10M 

ALL NEW, with the features you have been waiting tor 
HF 160-10 meters SOLID STATE Transceiver 200 watt PEP 
All 9 HF Bands ready to go 
AC/DC Power supply built in 
3-Step Tuning 1 kHz/100Hz/25Hz 
4 memories. Auto Scan 

Automatic Up/Down Tuning Advanced Systems 
Dual VFO, Solid State-Adjustment Free. IF Tuning. IF 
Ottset 

Noise Blanker. Mic. Compressor 

VOX. CW Side tone. AC 120V DC 13 8 RTTY-Fax operation 

USB-LSB CW (Narrow CW filter optional) 

COMING SOON! 

jr it 

Triband Transceiver 

' 40-15 & 6 Meter 

26 Watts PEP. Built-in AC/DC Power Supply 


Prices and specifications sub/ect to change without notice or obligation 
Calif. Res. add Sales Tax 


KR 500 ELEVATION ROTOR 


THE WORLD STANDARD 


AVAILABLE ONLY THROUGH FULL-TIME AMATEUR DEALERS 


DISTRIBUTED BY 


5717 NE 56th SI Phone 206-641-7461 

Seattle. Washington 98105 TLX DUFF INTL SEA 

^ 165 


Free Antenna Accessories Catalog 


4 Coaxial Antenna Relays 

Remotely select up to 9 antennas 
from your transmitter, using only one 
coaxial cable Environmentalized. high 
power and low loss 


W2AU and W2DU Baluns> 

Our baluns, center insulators and in¬ 
sulators have been preferred for 20 
years by Hams, industry, and the armed 
forces Protect against TVI and lightning 
1 8-200 MHz 


(#)K 




WHEN ONLY THE BEST WILL DO . 
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<W2VS Antenna Traps 


Add these traps to your dipole and 
get low SWR on 2 to 6 bands, depen 
ding on how many you add Antenna 
wire and custom hits also available 


Send For Yours Today» 

Don t delay Call or write today, and 
we will send you free literature which 
fully describes our Ham antenna ac¬ 
cessory product line 

Dealer inquiries also welcome. 


6743 Klnne St.. Ea»l Syracuse. NY 13057 
Toll Few 1 800-448-1666 TWX 710-541-0493 
NY/HI/AK/Canada (Collect) 315-437-3953 












table 1. Values of the angle 0 and its sine value throughout 
the visible light spectrum. 


wavelength 


(nanometers) 

8 

sin0 

400 

12.18 

0.211 

450 

13.73 

0.237 

500 

15.30 

0.264 

550 

16.87 

0.290 

600 

18.46 

0.317 

650 

20.06 

0.343 

700 

21.67 

0.369 
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^ ALIGN WITH S LIT 



fig. 3. Wavelength scale pattern (not to scale). Actual 
size will depend on focal length of lens (see text). 


Then tighten the lower screw. You can experiment 
with the slit width after you become accustomed to 
using the instrument. 

calibration 

The wavelength scale is easily made and calibrated. 
Unlike a prism, the dispersion of a grating is given by 
a simple formula: 

n A = d sin 0 (1) 


where n is the spectral order, in our case 1, and A is 
the incident wavelength. The grating line spacing is 
d and the angle at which you must look down through 
the eye hole to see that wavelength is 0. 


Rewriting, sin 0 ^ 0.0005276 A (in nanometers). 

Table 1 is a listing of values of 0 and sin 0 for the visi¬ 
ble spectrum from 400 nm to 700 nm. The wavelength 
scale is based on this table. The scale is made on a 
piece of white paper pasted on an aluminum strip bent 
into an arc. The center of the arc is the eye hole. The 
arc radius is the distance from the lens to the scale, 
about 5.8 inches (14.5 cm) in my model. Laying out 
the scale is not difficult. First the linear distance along 
the scale that represents one degree must be deter¬ 
mined. I call this number “L." 


1 . = -■ 


2nr 


160 


( 2 ) 


where /• is the arc radius. 


The scale mark for 400 nm should be 12.18 degrees 
from the slit position. Mark the slit position, measure 
out L x 12.18 inches, and then mark and label the 




Interior view (A) shows razor blade slit and wavelength scale. 
Note ground plastic scale light diffuser at left. View (B) shows 
light baffle and lens mounting arrangement. 


400 nm line. Similarly multilply each value of 0 by /., 
measure out from the slit position, then mark and label 
the point. The scale is held in place with an angle 
bracket. The zero or slit position is aligned with the 
slit. A rectangular hole on the top of the instrument 
admits light to illuminate the scale. A ground glass or 
ground plastic sheet diffuses the illumination to 
smooth it out and reduce glare'. A light baffle prevents 
the illuminating light from reaching the eye hole direct 
ly. The baffle and entire interior is painted flat black. 
(Obviously, the slit blades, scales, lens, and grating 
should not be painted.) 

Few dimensions are shown in fig. 2 because your 
final dimensions will depend on the focal length of your 
lens and the size of the box. I recommend breadboard¬ 
ing the instrument before final construction. 

Once assembled, the spectroscope is ready for final 
alignment and use. Only two parts should need adjust 
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9 MHz CRYSTAL FILTERS 


MODEL 

AppH 

cation 

Band¬ 

width 

Poles 

Price 

XF9A 

SSB 

2 4 kHz 

5 

$53 15 

XF9B 

SSB 

2 4 kHz 

8 

72.05 

XF9B01 

LSB 

2 4 kHz 

8 

95 90 

XF-9B-02 

USB 

2.4 kHz 

8 

95 90 

XF 9B 10 

SSB 

24 kHz 

10 

125 65 

XF-9C 

AM 

3.75 kHz 

8 

77 40 

XF 9D 

AM 

5.0 kHz 

8 

77 40 

XF-9E 

FM 

12.0 kHz 

8 

77 40 

XF 9M 

CW 

500 Hz 

4 

54 10 

XF 9NB 

CW 

500 Hz 

8 

95.90 

XF 9P 

CW 

250 Hz 

8 

131 20 

XF910 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 


XF107-A 

NBFM 

12 

kHz 

8 

$67 30 

XF107 B 

NBFM 

15 

kHz 

8 

67 30 

XF107C 

WBFM 

30 

kHz 

8 

67.30 

XF107-D 

WBFM 

36 

kHz 

8 

67 30 

XF107-E 

Pix/Data 

40 

kHz 

8 

67.30 

XM107SO4 

FM 

14 

kHz 

4 

30 15 


Export Inquiries Invited Shipping S3 50 

MICROWAVE MODULES VHF & UHF EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


LOW NOISE RECEIVE CONVERTERS 


1691 MHz 

MMK1691-137 

$249 95 

1296 MHz 

MMk1296 144 

149 95 

432/435 

MMc432 28(S) 

74.95 

439-ATV 

MMc439^Ch x 

84 95 

220 MHz 

MMc220-28 

69 95 

144 MHz 

M Me 144 28 

54 95 


Options Low NF (2.0 dB max . 1.25 dB max ). other bands & IP's available 

LINEAR TRANSVERTERS 


ment: the slit, which should be horizontal and narrow, 
as previously mentioned, and the grating, which must 
be rotated so that the grooves are parallel to the slit. 
This is done by pointing the instrument at a nearby 
unshaded lamp and rotating the grating until the spec¬ 
trum is perpendicular to the slit and falls on the wave¬ 
length scale. 

applications 

The spectrum produced by an incandescent lamp 
is called a continuum because it is continuous from 
the infrared to the ultraviolet wavelengths; watch what 
happens when you place cellophane or colored glass 
filters in front of the slit. Discharge lamps such as neon 
bulbs and ornamental signs produce line spectra 
that is, they emit most of their energy on discrete nar¬ 
row wavelengths which appear as thin lines in a spec¬ 
troscope. Try looking at a distant mercury or sodium 
street lamp with this instrument. 

While the sun should never be observed directly 
(irreversible eye damage may result), the slit width can 
be reduced greatly and sunlight reflected from a dis¬ 
tant object a car, for example — may be observed 
to produce a continuous spectrum crossed with thin, 
dark horizontal lines caused by absorption by gases 
in the solar and earth atmospheres. If the same gases 
were ionized, bright emission lines would be seen 
instead. 

ham radio 



MMI1296 144 
MMI432 28tS| 
MMil44 28 


1296 MHz 1.3 W output, 2M in 

432/435 10 W output, 10M m 

144 MHz 10 W output. 10M in 

Other bands & IFs available 


*N?m\\^antennas 


LINEAR POWER AMPLIFIERS 

1296 MHz 20 W output UT1296BL 

432/435 100 W output MML432 100 

50 W output MML432 50-S 

30 W output MML432-30-LS 

144 MHz 100 W output MML144 100-LS 

50 W output MML 1 44 50 S 

30 W output MML 144-30-LS 

25 W output MML 144 25 

All models include VOX T/R switching 
“L models 1 or 3W drive, others 10W drive 
Shipping: FOB Concord. Mass v 


ANTENNAS 


420 450 MHz MULTiBEAMS 

48 Element 70/M BM48 15 7 dBd 
88 Element 70/MBM88 18 5dBd 

144.148 MHz J.SLOTS 

8 over 8 Hot pot D8/2M 12 3 dBd 

8 by 8 Vert pot 08/2M veit 12 3 dBd 
10 . tO Twist 10XY/2M 11 3 dBd 

UHF LOOP YAGIS 

1250-1350 MHz 29 loops 1296LY20dBl 
1650 1750 MHz 29 loops 1691LY20dBi 
Order Loop-Vagi connector extra 


Send 40c I ? stamps) lor lull details ol an your VHF & UHF equip 
ment and KVG crystal product requirements 


(617) 263-2145 
SPECTRUM 
INTERNATIONAL. INC. 
Post Office Box 1084 
Concord, M A 01742, U.S.A. 


Hatry Electronics 

The Elect in Electronics 

\ 500 LEDYARD STREET 

HARTFORD, CONN. 06114 
Phone 203-527-1881 














IC-271H 

Now a 100 Watt, 2 Meter Base! 


[ 


ow 

CHECK 

+DUPLEX 

a 



sa-TONI 

— DU Ft LX 

a 



POWER 

— 

MODE- 




A/B 

A B 

SCAN 


USB 

It! 




/ S' S'. 

7 7 

L 1 

1 n a * 

1 . u - 5 5 

vro/M 

WRITE 

M-vro 



T». ra 

r~~i 




ESSCQM] 144MHf ALL MODE Id-271H / , 


TRANSMIT 


Iff! VOX NB ACC METER PREAMP MOOE S 

E3 


E3 


I I I I I I 


PHONES AT GA1N©RT GAIN SQUEICH® TONE MIC CAIN-^RT PWR 

O O O O 




RIT ■ 


A*" 

I EtS3 

■■ 


- MHj - 


i 


DOWN U P 




ICPS30 
Power Supply 


IC-271H 

Shown with internal 
power supply IC-PS3S 


Huorescent Display. ICOM's 
high-visibility, multicoior display 
gives easy-to-read display ot all 
information necessary for logging 
a contact Frequency, mode, 
duplex, offset direction. RIT fre¬ 
quency. memory channel and Ft 
tone can be displayed 

Scanning. The IC-271H can 
scan memories and programmed 
sections of the band or modes 
Mode S scan can be used to 
scan only memories with a par¬ 
ticular mode or lock out fre¬ 
quencies continuously busy so 
the receiver will not stop at that 
memory channel while scanning 

Other Standard Feature*. 

To facilitate the operation of the 
IC-271H. ICOM has incorporated 
a duplex check switch, all-mode 
squelch receive audio tone 
control. S-meter. center meter, 
seven-year lithium battery 
memory backup, accessory 
connector and microphone 

Optional Feature*. IC-271H 
options are: switchable 
preamplifier. CTCSS 
encoder/decoder (encoder is 
standard), computer interface 
and voice synthesizer 


Size. Only 11 '4 inches wide 
by 4 5 » inches high, the IC-271H is 
styled to look good and engi¬ 
neered for ease of operation 


For the ultimate In two- 
meter communications. ICOM 
presents the IC-271H transceiver 
with a high dynamic range 
receiver and a 100 watt 
transmitter. Operating from the 
IC-PS30. IC-PS15, or the internal 
IC-PS35 (optional), the IC-271H 
brings all the advanced 
functions of the latest CPU 
controlled radios to your shack. 

100 Watt*. Now a two- 
meter base station with 100 
waffs of Internal power! The IC- 
271H provides all the power 
required for operation from 
remote places to repeaters, or 
for simplex.^^ 


Subaudlbte Tones. 

Included as a standard feature 
are 32 built-in subaudible tones 
which are easily selected by ro¬ 
tating the main tuning knob FI 
tones may be stored into memory 

32 FulFFunctton Memories. 

Each tunable memory holds 
frequency, offset, offset direction, 
mode and subaudible tone 
Each parameter Is selected by 
rotating the main tuning knob in 
conjunction with the switches on 
the front panel 

PU. locked at 10Hz. An 

extremely low-noise, professional 
receiver and a good slgnal-to- 
noise ratio F1L allows the IC- 
271H’s synthesizer to lock to 10Hz 
providing receiver performance 
unparalleled by any other VHF 
receiver 


The IC-271A. The IC-271A 
with 25 watt output is available 
and has the same features as 
the IC-271H. plus an optional 
IC-PS25 internal power supply to 
make It a compact, 90 - 
anywhere two-meter base 
station See the IC-271A(H) and 
other fine ICOM equipment at 
your ICOM dealer today. 


The World System 


(COMAmerica,Inc. 2112-116th Ave NE. Dellevue WA 90004(206)454-8155 / 3331 TowerwoodDrive.Suite307. Dallas.TX 75234(214)620-2780 

All stored specifications oie oppro»motp and ubjecr to change without nonce or obligation Ail ICOM rodios ngmhconrty exceed ICC regulation} limiting spuxxa errwaiora 271H10B3 1 
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MEMORY MODE 


RF PWR 


LOW 


Exclusive KDK 6 Ini control Is now joined by 6 
exciting new KOK features: 

NEW! % Soft Orange background Liquid 
Crystal Display (LCD) lor direct sunlight view¬ 
ing plus lighting lor night viewing. 

NEW! % Ollset ( + .-.S) stored In memory 
along with the frequency Information. 

NEW! % Frequency coverage of 142.000 to 
149.995 MHz lor M.A.R.S. and C.A.P. usage. 
NEW! % Chrome front panel with accent 
knobs and lighter color on case to match to¬ 
day's auto decor. 

NEW! % Scan lor signal now has 3-second 
delay before resume alter loss ol signal. 
NEW! % Repositioned controls for more con¬ 
venient operation. 

The Exclusive KDK 6 In 1 Knob. 


• Only memories with data are scanned; 
blanks are skipped. 

• Complete memory back-up with power un¬ 
plugged. Re chargeable Ni-Cd with capability 
of several months back-up ol memory. 

• Single frequency sub-audible tone genera¬ 
tor included as a standard feature. 

• Tone unit switch on front panel to prevent 
“humming" on the wrong channel. 

• Repeater input monitor capability with the 
push of a single momentary switch. 

• Solid-state level meter for both output level 
and input level monitoring. 

• User programmable initial characteristics 
for band limits, channel step size, etc. 

• Odd repeater splits can be handled with the 
memory in the AxB mode. 

• Programmable band-scan limits are stored 
in protected RAM. 

• Modular construction with pluggable inter¬ 
connecting wiring. 

• Touch-Tone' microphone TM-2 is standard 
with each radio. 

• Change channels, skip-scan or step up and 
down the band from TM-2 microphone. 

• Audible beep forend-ol-band or last memory 
location for better "eye's off" operation. 

The KDK FM-2033 represents a signifi¬ 
cant advance in user convenience and simpli¬ 
city of operation tor the radio user. The KDK 
'33' series of transceivers provides excellent 
readability In any lighting condition for either 
the operating frequency or the memory chan¬ 
nel number In use. The use ot a warm orange 
background for the LCD displays improves 
the readability by providing an easy on the 
eyes contrast Improvement. 

Simplicity of operation has always been the 
mark of the KDK design team and the FM-2033 
is noexception. From the single knob frequen¬ 
cy and memory selection to the automatic re¬ 
call of the desired repeater offset from memo¬ 
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ry, the FM-2033 continues to provide relaxed, 
comfortable mobile operation. 

Once the 10 memory frequencies have been se¬ 
lected, a single knob Is all that Is required for 
operation on the standard simplex or repeater 
channels. Using the audible beep as the end 
of memory marker allows setting to a particu¬ 
lar channel without even looking at the radio. 


In the scan mode, scanning for a busy memory 
or pre-programmed band scan keeps you up to 
date on the happenings In the area. Very busy 
frequencies can be skipped by using the up 
key on the TM-2 microphone. If a full 10 memo¬ 
ries are not used, the unused ones can be 
marked for scan skip so that no time is wasted 
checking them. 


The FM-2033 provides a clean 25 vkatt output 
signal across 142 -149.995 MHz to operate In 
balance with most repeater signals and pro¬ 
vide quieting on the simplex operations. 
M.A.R.S. (NAVY too!) and C.A.P. frequencies 
are also accommodated. 


You want convenience, reliability and easy 
operation for your mobile station and a tough 
to beat dollar value. Check out the FM-2033 at 
your local dealer TODAY or send a QSL for 
specifications. 

‘ Touch Tone is a Registered Trade Mark ol 
American Telephone and Telegraph. 


Specifications are nominal and are subject to 
change. All KDK transceivers meet or exceed 
FCC regulations regarding spurious emissions. 


2m C-MOS MICROPROCESSOR CONTROLLED 
DIGITAL SYNTHESIZER FM TRANSCEIVER 
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The Digital 
vs. Analog 
battle is over. 

$ Q C " buys you the new champion 
03 The new Fluke 70 Series. 

They combine digital and analog displays lor 
an unbeatable two-punch combination 
Now. digital users get the extra resolution ol a 
3200-count LCD display 
While analog users gel an analog bar graph tor 
quick visual checks ol continuity, peaking, nulling 
and trends 

Plus unparalleled operating ease, inslant 
autoranging. 2.000 f hour battery life and a 
3-year warranty 
All in one meter 

Choose Irom three new models The Fluke 
73. the ultimate in simplicity The feature-packed 
Fluke 75 Or the deluxe Fluke 77. with its own 
multipurpose protective holster and unique 
Touch Hold" function (patent pending) that cap¬ 
tures and holds readings, then Peeps to alert you 
Each is Fluke-tough to take a beating 
American-made, to boot And priced to be. quite 
simply, a knockout 

For your nearest distributor or a tree brochure, 
call toll-tree anytime 1-800-227-3800, 
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Cards and plaque courtesy W6TC 


ElMAC’s 

new DX champion! 
The 3CX800A7. 


Varian EIMAC continues to com¬ 
mit its development of reliable 
tubes for HAM radio. 

The new, rugged 3CX800A7 
power triode provides 2 kW PEP 
input for voice service or 1 kW 
cw rating up to 30 MHz. Two 
tubes will meet the new, higher 
power ratings authorized by the 
FCC. 

Designed for today's low profile, 
compact linear amplifiers, the 
3CX800A7 powerhouse is only 


2Vi inches (6.35 cm) high. Cool¬ 
ing requirements are modest 
and a matching socket, air 
chimney and anode clamp are 
available. 

A data sheet and more informa¬ 
tion is available from Varian 
EIMAC. Or the nearest Electron 
Device Group sales office. Call 
or write today. 

Varian EIMAC 
301 Industrial Way 
San Carlos, California 94270 
Telephone: 415*592-1221 
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ham radio’s 

BOOKSTORE 

Greenville, NH 03048 


Heath 


Company 


Build a 
“Supershack 


Radio 1 
Handbook 


From QRP to SSB, 

Heath leads the way with 
high tech products that 
perform. 

• SS-9000 microprocessor-based, 
solid-state Deluxe HF Trans¬ 
ceiver with nine band operation 

• HD-8999 UllraPro CW micro- 
controlled keyboard. Send letter 
perfect code at up to 99 WPM. 

• HW-5400 Synthesized HF SSB/ 
CW Transceiver. Our lowest cost 
high tech transceiver 

• HL-2200 2kW Linear Amplifier. 
The lowest cost-per-watt in 2k 
linears. 

• Plus dozens of other high tech 
amateur products and 
accessories. 

• New HFT-9 QRP Antenna Tuner 

gives operators an exact trans¬ 
match. when every watt counts in 
a low-power QSO. An enjoyable, 
kit with our famous guarantee 
We won't let you fail." 


The Radio Handbook 
has been a best seller for 
over 45 years. This 
brand-new edition covers 
in complete detail all of 
the latest state-of-the-art 
advances in electronics. 
Hams and engineers alike 
will find this handy, 
single-source reference an 
invaluable aid. Chock- 
full of projects from sim¬ 
ple test equipment to 
complex receivers and 
amplifiers. Chapters in¬ 
clude an explanation of 
Amateur Radio commu¬ 
nications, electronic and 
electrical theory, tubes 
and semiconductor de¬ 
vices; a special chapter 
on RFI and more . . . 

This invaluable book is a 
must for every ham- 
shack. Orders yours 
today and save. 1136 
pages. ©1982 D21874 


See our complete amateur radio line including the 
new Tunable Active Audio Filter. RTTY Terminal Interface, 
Smart Outlet Box and more. 


Get more information in the 

FREE CATALOG 

PI Please send me the new. 
expanded 104-page Heathkit 
Catalog. 

Mall lo: Heath Company. Dept 122-162 
Benlon Harbor Ml 49022 


Over 50 value- 
priced products for 
the well-equipped 
hamshack. See 
them on display at a 
nearby Heathkit 
Electronic Center! 


SPECIAL $22.95 

$19.95 plus $2.50 s. h.) 


Name 


Heathkit 


Address 


More Details? CHECK OFF Page 128 


✓ 153 


April 1984 Q3 33 





























CALL TOLL FREE FOR QUOTES 


PW 


RADIO / 
SALES INC. 


1 - 800 - 328-0250 

1-612-535-5050 

(IN MINNESOTA-COLLECT) 


SPRING PACKAGE—SPECIALS! 

Call For Low CUSTOM PACKAGE PRICES... NOW!!! 


PACKAGE *1: ICOM 730, Astron RS20A Power 
Supply, Hy-Gain HG52SS52' Tower w/Accessories, Hy- 
Gain Explorer 14 Antenna, CD45II Rotator 

PACKAGE *2: KENWOOD TS430S,MC60A 

Mike, PS430 Power Supply, Hy-Gain HG54HD 54' Tower 
w/Accessories, Hy-Gain Explorer 14 Antenna, Ham IV 
Rotator 

PACKAGE *3: KENWOOD TS930S w/Auto 
Tuner, SP930 Speaker, HG70HD 70' Tower 
w/Accessories, Hy-Gain TH7DX Antenna, Tailtwister 
Rotator 

FREE SHIPPING! 







SUPER 
| SPECIAL! 


: HY-GAIN EXPLORER 14 

NOW 

1 o,y s 569 00 

COMPACT 

HIGH 

PERFORMER' 


KENWOOD 

ICOM 

YAESU 

MIRAGE 

AEA 

KANTRONICS 

SANTEC 

KDK 

AZDEN 

NYE VIKING 

MFJ 

TELEX HY-GAIN 
HUSTLER 

KIM 

CUSHCRAFT 

ROHN 

TRI-EX TOWERS 


VISA/MASTERCARD 

DISCOUNT-CASH 


S.A.S.E. FOR OUR 
BENCH-TESTED” 

USED EQUIPMENT LISTING 


MONDAY - SATURDAY 
9 AM to 6 PM CENTRAL TIME 


4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul) 


✓ 201 


MICROWAVE VIDEO RECEIVER 



34+ dB GAIN • FREQUENCY 2.1 to 2.6 GHz 
ABSOLUTELY WATERPROOF 
COMPLETE • READY TO INSTALL 
1 YEAR WARRANTY 
*124.95 — INCLUDES: 

TAX - SHIPPING - HANDLING 


SEND CHECK - MONEY ORDER - OR 
CERTIFIED FUNDS TO: 

K & S MICRO ELECTRONICS 

1920 WEST GRANADA 
PHOENIX, ARIZONA 85009 


FOR LOWEST PRICES ON 
QUANTITY ORDERS CALL: 

(602) 253-8605 

INDIVIDUAL COMPONENTS AVAILABLE 
FAST-EXPERT REPAIR ON ALL TYPES ^ 161 


HOBBY KITS® 

EXPERIMENT — LEARN ELECTRONICS 
BUILD AND DESIGN YOUR OWN AM,FM. CW, 
OR SSB RECEIVERS.TRANSMITTERS AND ETC 
WITH OUR MINI-LINEAR CIRCUIT KITS 
All kits Come Complete With Etched and Drilled Circuit Boards 
and All Parts Needed To Function As Described 


AFA-1 AUDIO AMP tu mo •. a.- i '* jhv $4 95 

AFP-1 AUDIO PREAMP D^d AviO*o P»aamp — Fc-» M.xe Ex $3.95 

BMD-1 BAL. MIX. LM U 96 M.*et - s B Moouutct Tuned Output $9.95 

DET-1 AM DET. Em-op.dowcic#** cco.ip ■ $3.95 

DET-2 FM DET iM 306SfM0e»ciotns5«M/on $7.95 

DET-3 SSB DET.. u i*96SSBD*ie<.!o" iNeM»osc ’ o'o- . $9.95 

DET-4 DETECTOR CW/SSB using j dual cate ff t tiinHjtoi S4.95 

IFA-1 IF AMP CA 3028 30 DB Ga n Op!*o«a AGC *455 KhZ c 9 ’ 1 Mh/| $6.95 
FLS-9 SSB FILTER 9MH/-21 khz BWwf jsbxal U' $49.95 

IFA-2 IF AMP LA 3028 30 DB Gain 1 100 MHZ Opt... $6 95 

MBA-1 FREQ. MULT. TunadOutputBu*r M. • Ampnei ' 250MHZ $5.95 
OSC-1 CRYSTAL OSC iookmz zomhzndiT 0 nm $3 95 

OSC-2 CRYSTAL OSC * ib zoomhz T u n«<jOu!pui $4.95 

PSV-1 POWER SUPPLY IM Z23Wtin Pats Ttars Mor, 3amp* man $7.95 
PLL-2 TONE DETECTOR lM567pel ton«Dai#cto» $5.95 

RF/MIX-1 RF-AMP/MIXER CA3028 -TunadRf amp/mum* i ioomhz $7.95 
RF/MIX-2 RF-AMP/MIXER sN^TunaaRF am m m- i -2 Sommz $7.95 


VCO-3 VARIABLE HI STAB*OSC. VaraclOf tuned 400 to 600 Kh; output $7.95 
VCO-4 VARIABLE HI STAB OSC. virKtottuwj 3»o?o mb/ output $7 95 

Add $2.00 For Shipping & Handling - Send For FREE Brochure 
SENDS2 00 FOR FULL MANUAL WITH CIRCUIT DIAGRAMS AND 
TYPICAL RECEIVER AND TRANSMITTER HOOK UPS 

MANY OTHER MODULES AVAILABLE 

MORNING DISTRIBUTING CO. 

P O BOX 717, HIALEAH. FLA 33011 >^174 


34 m April 1984 


Tell 'em you saw it in HAM RADIO! 









AEA Brings You The ANTOR Breakthrough 


We are pleased to announce three new AMTOR products. Our new software package that will allow you to operate 
AMTOR with your CP-1 is called AMTORTEXT” A complete hardware terminal unit and AMTORTEXT software plug¬ 
in cartridge for the Commodore 64 computer is called the MICROAMTOR PATCH'". We also have new applications 
software packages for the AMT-1 and Commodore 64 or VIC-20 computers. N£)/\/ AMTORTEXT ™ 

is a LOW COST software package that will allow the CP-1 and Commodore 64 


AMTORTEXT 

computer to be used as a multi-mode AMTOR TERMINAL. Compare the outstanding FEATURES 
and PRICE of the AT-64 (AMTORTEXT for Commodore 64) to the competition: 

• KEYBOARD OVERLAY instructions (eliminates constant referral to manual) • STATUS ^ 

INDICATORS on screen • Easy to follow MENU • ARQ, MODE A- MASTER OR SLAVE • FEC 
MODE B • MODE L (LISTEN TO MODE A) ‘SPLIT SCREEN with 2000 CHARACTER TYPE 

AHEAD transmit buffer* WORD MODE for error correcting with DEL KEY until space or CR is sent IK *-<41 

• REMOTE ECHO shows characters transmitted as they are validated by other station • easy entry 
of your SELCALL for automatic response to ARQ calls • BREAK-IN MODE to interrupt sending 
station • LTRS/FIGS REVERSE for assistance in MODE L sychronizing • TEN MESSAGE 

BUFFERS OF 256 CHARACTERS EACH • AMTOR timing synced to host computer internal CRYSTAL OSCILLATOR 

• PROGRAMMABLE TRANSMIT DELAY can be saved to tape ‘AUTOMATIC PTT • POWERED BY HOST COMPUTER • includes 
INTERFACE CABLE for AEA model CP-1 COMPUTER PATCH” 

The AMTOR software TIMING ROUTINES have been written by Peter Martinez. G3PLX (father of AMTOR) which means you can be 
sure of having NO SYNCHRONIZING problems with other AMTOR stations adhering to the established international AMTOR 
standard. PROPER SYNCHRONIZATION is an ABSOLUTE must for AMTOR' 



rcH ,« $89.95 List CALL FOR PRICE C-64 AMTORTEXT 

MICROAMTOR PATCH” is a NEW LOW-COST. HIGH-PERFORMANCE AMTOR 
SOFTWARE/HARDWARE computer interface package The MICROAMTOR PATCH 
(model MAP-64) INCORPORATES AMTORTEXT software (described above) for the 
Commodore 64 computer All circuitry and software is incorporated on a single, plug-in 
cartridge module featuring the following: ‘TRUE DUAL CHANNEL MARK AND SPACE 
MULTI-STAGE 4 POLE, CHEBYSHEV ACTIVE FILTERS • AUTOMATIC THRESHOLD 
CORRECTION for good copy when one tone is obliterated by QRM or SELECTIVE 
FADING • EASY. POSITIVE TUNING with TRIPLE LED INDICATOR • NOT a low-cost, 

• SWITCH SELECTED 170 Hz or WIDE 


easily "pullable" phaselocked loop detector'll 
SHIFT on receive • AUTOMATIC PTT • demodulator circuitry powered by your 12 VDC 
supply to AVOID OVERLOADING HOST COMPUTER and for maximum EMI ISOLATION • EXAR 2206 SINE GENERATOR for 
AFSK output • SHIELDED TRANSCEIVER AFSK/PTT INTERFACE CABLE PROVIDED • FSK keyed output 


The MicroAmtor Patch is structured for easy upgrading to the AEA CP-1 Computer Patch” advanced interface unit without having to 
buy a different software package! Simply unplug the external computer interface cable (supplied with the MicroAmtor Patch) from 
the MicroAmtor Patch and plug it into the Computer Patch. 


C 1 AQ QR I ict MAPfid CALL The Model MAP-64/2 incorporates the C-64 MBATEXT” PROM 

i-iai unuu on t he same board with AMTORTEXT for low cost RTTY/CW/ 

$239.95 / MAP-64/2 FOR PRICE ASCII/AMTOR operation. 


AMT-1 



Shown with optional AMT-1 Console Stand, 
COMM-64 with CRT Monitor and cassette 
recorder (Not includedI 


PLEASE SEND AEA CATALOG 


Name 


Address 


•SUGGESTED AMATEUR DISCOUNT PRICE THROUGH 
PARTICIPATING DEALERS ONLY 


C&A ROBERTS, INC. 

18511 Hawthorne Blvd., Torrance, CA 90504 
213-370-7451 800-421-2258 



Brings you the 
Breakthrough! 
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I .A/so available with TNC connectors 


y 
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JUST RELEASED: new sensitive 
elements from 20m W to 100 Watts at 
zS% OF READING 2S-1000mHz 


Model 4410 Mini-Specs: 

Power & Frequency Range. 1/3/10/30/100/300/ 
1000 watts or 10/30/100/400/1000/3000/10.000 
watts, in frequency bands from 0.200 to 1000 
MHz. CW or FM signals Accuracy ±5% OF 
READING from 200 milliwatts up (2-1000 MHz) 
over a compensated temperature range of 
0°C-50°C. Price $495. 

7-in-1 Elements $125 to $175. 


Electronic 


Ask for Bulletin No. 4410-83 


30303 Aurora Rd , Cleveland (Solon). Ohio 44130 
216 • 248-1200 TLX: 98 5298 Cable: BIRDELEC 
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tiP </ f 


INTRODUCTION TO AND 
THE OPERATION OF 
AMTOR 

by Phil Anderson. W0XI 

Here's a great new book to answer all ol 
your questions aboul AMTOR. Amateur 
Teletype Over Radio — It's Ihe error tree 
mode ol Amateur communication 
AMTOR is a special torm ol RTTY radio 
teletype, that uses a seven bit code and 
a special operating procedure TOR, 
Teletype Over Radio was first developed 
tor ship-to-shore communications where 
reliability is an absolute must AMTOR 
allows hams to take advantage ol this 
unique technology and benefit from reli¬ 
able. nearly 100% error tree communi¬ 
cation Phil Anderson gives you an easy 
to-read description ot the basics ot 
AMTOR, how to set up a station, equip¬ 
ment. operating procedures, software 
and theory ol operation From there it's 
up to you to get your very own AMTOR 
station up and running This is the only 
book ol its kind available today 1983. 
1st edition. 36 pages 
C KT-AMT Sottbound S3 95 

Please add Si 00 to cover 
shipping and handling 

Ham Radio's Bookstore 

Greenville. NH 03048 


—The— 
HAM SHACK 


808 N. Main Street e Evansville, IN 47711 

■ NEW IC-02A/T 

iCOM’s new 

^ I IC-02A/T represents 
ti‘i ■ i.itest ii ■ I. lb • i it 
1 Hi harnlliHi: ra 

I in', Mu' 1C 02A/T 

i r 

i8||HH| v.'i 

I ! I IC-02A/T 

JHHB M nil : in: I 

'1 T r - 3' 

quency in memory, 
has keyboard selectable PL tones 
and an internal lithium battery 
memory back up. 

Uses IC-2 series accessories. 
Standard 3 watts or 5 watts with 
optional high power battery pack. 

Call Ham Shack today lor more inlormation 
and your price on this and the rest ot the 
ICOM radio line 

_S (812) 422-0231 _ 


n 


EXCELLENT FOR 
AMATEUR COMMUNICATIONS 




Over 36 types aluminum 
and steel towers made- 
specials designed and 
made write for details 


ju 


Tin 

j ALUMA TOWER CO 

BOX 2806HR 

l| VERO BEACH. FLA 32960-2806 
l| (305) 567-3423 TELEX 80-3405 


;i 


GOT SOMETHING TO SELL? 

Try a classified ad in Amateur 
Radio’s #1 magazine, ham radio. 

Non-commercial ads $.10 per 
word. Commercial ads $.60 per 
word. No agency discounts al¬ 
lowed. 15% discount allowed 
for ads run 6 consecutive 
months without change. 33% 
discount allowed for ads run 12 
months without change. Pay¬ 
able in advance. Deadline 15th 
of 2nd prior month. 

From something simple to 
something exotic, ham radio 
readers are interested. And re¬ 
sults prove that they BUY! 

Send your ad in today. Send 
payment with order or give us 
your MasterCard or VISA and 
we ll charge your account for 
you. 

Name 

Address 

City_ 

State Zip_ 

Card Number 

MasterCard VISA 

Expires 

HAM RADIO MAGAZINE 

Greenville, NH 03048 
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graphic filter design 


Response to pulse 
or steady state signals 
determines design approach 

What would you say if I were to claim that the main 
burst of sound resulting from hitting a bell with its striker 
is not “ringing?" 

/ don't want to hear it. 

But that statement would indeed be true if the defini¬ 
tion of "ringing" as used by most texts on electronic filter 
design were applied toa church bell, because what hap¬ 
pens when a bell is struck is analogous to what happens 
when a noise pulse rips into an electronic filter. 

It would appear that those who wrote about video 
pulse amplifiers years ago defined ringing in a peculiar 
way which then became extended, by word of mouth, 
to apply to bandpass filters. As a consequence, "flat- 
top," or Butterworth filters acquired a bad reputation 1 ; 
at the very least, exaggerated benefits for "round top," 
or Gaussian filters, were implied. Soon the general 
notion was that flat-top filters ring and rou nd-top filters 
do not. 


In fact, this happens to be true — but only in the case 
of low-pass filters driven by a video pulse. 

All band-pass filters "ring," but there are important 
differences. Assuming equal bandwidths, number of 
poles, and a unit impulse excitation (much like a sharp 
noise pulse in our communications systems), a round- 
top filter will ring with a higher peak amplitude but for 
a shorter time than a flat-top filter. And a flat-top filter 
not only rings, but also undulates, which corresponds 
to what is called "ringing" in lowpass filters. The basic 
ringing frequency is at or near the filter's center frequen¬ 
cy; the undulation frequency is proportional to one-half 
of the filter bandwidth. In exchange for this ringing dif¬ 
ference, the flat-top design provides steeper skirts with 
slightly more difficult design requirements. Fig. 1 pro- 
videsa general picture showing severalfilterforms with 
their response to impulse noise and steady-state fre¬ 
quency responses for comparison. 

It seems to me that the criteria for whether or not a 
filter's ringing (or ringing plus undulation) characteristic 
isa problem should be based upon the real signal environ¬ 
ment and how the signals are detected. Clearly a labor¬ 
atory instrument may well utilize an 8-pole Butterworth 
with a 10 Hz bandwidth in the metric evaluation of noise- 
free steady state signals. But that same filter would be 
useless to those of us who wish to copy CW with our 

By Don E. Hildreth, W6NRW, P.O. Box 60003, 
Sunnyvale, California 94068 
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PULSE RESPONSES STEADY-STATE RESPONSES 



fig. 1. Pulse and steady-state filter response is compared 
for Gaussian and Butterworth types: (A) 2-pole Gaussian; 
IB) 2-pole Butterworth; (C) 4-pole Gaussian; (O) 4-pole 
Butterworth; (E) 8-pole Gaussian; and (F) 8-pole 
Butterworth. 


table 1. Multiplication factor showing stage bandwidth 

increase necessary when cascadings numberof stages 

to arrive at a required system bandwidth. 

number of 

stage BW multi¬ 

poles 

plication factor 

2 

1.56 

3 

1.96 

4 

2.30 

5 

2.58 

6 

2.86 

7 

3.10 

8 

3.32 


logarithmic hearing response and a signal environment 
that almost always contains a train of randomly spaced 
noise pulses both from natural and manmade sources. 
Because of this, we are forced to apply nearly equal 
weight to a filter's impulse and steady-state character¬ 
istics in our receiver designs. 

Fig. ID illustrates an example using the data on ring¬ 
ing. For a 100 Hz bandwidth design, the main ringing 
response to a noise pulse would rise and fall in about 13 
milliseconds. If you include the time for the second un¬ 
dulation, which is around 16 dB below the main energy 
bundle, the duration would be 26 milliseconds. 

To determine how this may affect CW signal copy, 
consider that the length of a CW "dit" at 20 WPM is ap¬ 
proximately 50milliseconds. Becausein myexperience 
it seems that the human brain is able to ignore energy 
bursts lasting for fifty pecent or less of the time duration 
of the basic dit element, this filter appears generally 
acceptable. 

In addition to ringing time, a filter createsa time delay 
and an increase in rise time (the rate at which the ring¬ 
ing builds up). This provides a secondary benefit in that 
the clicks and pops of impulse noise and/or key clicks 
are softened. Consequently, a total rise and fall time of 
ten milliseconds or more is satisfactory 1 and a lot easier 
on your ears. 

For wide filters such as an 8-pole Butterworth with a 
nominal 3 kHz bandwidth, the ringing time — even in¬ 
cluding the third undulation — is only 1.5 milliseconds. 
While a frequently used IF filter of this type will not con¬ 
fuse CW copy with its ringing, it will not soften those 
signals that have key clicks. 

using multi-pole filters 

In general, there are two ways to design multi-pole 
filters: the ladder, or lattice network method, and the 
direct synthesis method, in which each pole is isolated. 
RF and IF filters usually use the first type; audio filters 
using op-amp active filter elements use the second. In 
the method using active filters, each op-amp circuit 
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R.F. Power Monitoring 


Receiver Multicoupling 


IM Suppression Panels 


The Problem Solvers 


Duplexers & Preselectors 


Bandpass, Pass-Reject 
and Notch Cavity Filters 


Transmitter Combining 
150-900 MHz 


♦COMPLETE SYSTEM ENGINEERING ASSISTANCES 


Telewave, Inc 


1155 TERRA BELLA, MOUNTAIN VIEW, CA 94043 
(415) 968-4400 • TWX 910-379-5055 





represents one pole (actually a complex conjugate pole- 
pair, but since our filter designs are derived by transform¬ 
ing lowpass prototypes, the pair is referred to as one pole) 
and the very low output impedance of the op-amp pro¬ 
vides isolation between it and the following stage. Us¬ 
ing the basic active filter design of fig. 2, just cascade 
these circuits together with each one tuned to a required 
frequency and Q to get just about any function you want 
within the gain-bandwidth limitationsof the selected op- 
amp. Using this basic building block, design examples 
are given for Gaussian and Butterworth filter types. 

Gaussian filters 

Round-top filters, usually implemented by the syn¬ 
chronous tuning of a number of stages, are a member 
of the Gaussian class. Although relatively easy to design, 
they have one peculiarity that reduces their popularity: 
as you add poles you must also increase the bandwidth 
of each stage to obtain a given bandwidth. As a result, 
ringing time increases very little asstagesareadded, and 
the filter system skirts do not fall asfast with added stages 
as they do with the Butterworth class. To design a multi¬ 
pole filter of this type you first decide the system band¬ 
width you want then determine what the bandwidth of 
each stage must be from table 1, or 

BWstage = BWsystem/(2>/» - 1)"2 (1) 

where n = number of stages. 

For example, if a 4-pole round-top filter with 3 dB points 
of 700 and 800 Hz is needed, then the design center fre¬ 
quency is (700 x 800 ) 1/2 — 748.33 Hz and the band¬ 
width of each stage is 100 x 2.30 = 230//zforadesign 
Qof3.25. Since each stage istuned to the same frequen¬ 
cy, the gain through the filter is the product of the stage 
gains. Knowing these requirements, the general equa¬ 
tions in fig. 2 can be used to find component require¬ 
ments for each of four identical stages. 


Butterworth filters 

To obtain the flat-top Butterworth response, the 
center frequency and Q of each stage used is different. 
However, the geometric pattern used to determine re¬ 
quirements is simple, symmetrical and easy to remember 
and apply. An example of the initial step in designing a 
2-pole filter with a 50 Hz 3 dB bandwidth (725 Hz to 
775 Hz) is shown in fig. 3A. In this case the semicircle 
end points represent the 725 Hz and 775 Hz 3 dB points 
of the final response with the poles located symmetrically 
and separated by 180 degrees/number of poles. Subor¬ 
dinate semicircles complete the design as illustrated in 
fig.3B, which enables you to determine the center fre¬ 
quency and bandwidths for both stages as shown. Tran¬ 
sient and steady-state responses for this filter are shown 
in fig. IB. Fig.4shows the pattern forthree, four, and 
eight poles. From this basic pattern, the design for any 
number of poles follows. Also as the number of poles in¬ 
creases, some of the resulting Qs become quite large, 
with steeper skirts ant/increased undulation. These pat¬ 
terns are normally plotted on a linear, or undefined, scale 
in a number of texts. This linear construction scale 
assumes arithmetical symmetry, which is a reasonable 
approximation only when the bandwidth is less than 10 
percent or so of the center frequency. T o show how to 
handle these designsfor larger percentage bandwidths. 




fig. 3. Design sequence to obtain required center fre¬ 
quency and Q for each pole of a maximally flat 2-pole 
Butterworth filter centered at 750 Hz with 3 dB points 
at 725 and 775 Hz. 
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IS SWITCHING PL TONES A PROBLEM? 

You need a PLD 1 private line display 
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Complete $49.95 
Visa and Mastercard accepted. 


ACQUIS COMMUNICATIONS, INC. 

17192 Gillette Ave., Irvine, CA 92714 

714/545-3732 


Get the news 

3 ** 


Switching PL tones is simple with a PLD 1 private line display 
installed in your Communications Specialists TE64 encoder No 
more squinting, no more counting and no more guessing. With the 
PLD 1, you have immediate channel indication with a large, easy to 
see, bright LEDdisplay The PLD 1 displays all 32 PL channels and 
is easy to install in the TE£4 encoder. It also works with most other 
Communications Specialists encoder decoder units 


Subscribe to Westlink Report today. Be informed 
Don’t be surprised by the latest developments in this 
fast paced hobby. 

26 issues juft $22.50 per year US, Canada, Mexico. 
$42.50 per year Air Mail. 


IVESTLINK^ 

11119 Allegheny Street 
Sun Valley, CA 91352 


Westlink Report is your source for information on all 
the late breaking stories in the exciting world of Ama¬ 
teur Radio. Westlink Report summarizes the news 
that will impact the future of Amateur Radio. Westlink 
digs into its stories and gives you the latest from New¬ 
ington summarizes the actions of the FCC, reports on 
the important-international news, keeps you fully in¬ 
formed about space and AMSAT news and much, 
much more. 


Full Featured - Miniature 
H/T Power to Go... 


FROM 


mmamm 


(144-148 MHZ) 

• 2 Watts in = 30 Watts out 

• Built-in Receive Preamp 


Actual Size 
2" x 3'/2” x 7V* 


(220-225 MHZ) 


• 2 Watts in = 20 Watts out 

• Built-in Receive Preamp 


• All mode operation (FM, CW, or SSB) • All mode operation (FM, CW, or SSB) 


• Automatic Antenna Changeover 

See the complete line of MIRAGE amplifiers 
at the Dayton Hamfest, Booth #25. 


• Automatic Antenna Changeover 

MHMMM p -o. box iooo 

COMMUNICATIONS Morgan Hill, CA 95037 









fig. 4. Pole patterns for 3, 4, and 8-pole Butterworth 
filters. 


refer to thefour-pole example in fig. 5. In this figure the 
only thing that has been changed is the baseline. The 
physical construction is the same, but by using a log scale 
the true geometric symmetry of electronic filter circuits 
becomes apparent resulting in a more accurate design. 
Clearly, if you design each stagefora gain of 1 there will 
be some attenuation through this filter type because of 
the "stagger" tuning. And although it may seem odd, 
the particular gain of each stage and the order in which 
they are arranged has no effect on the system frequen¬ 
cy response. However, as a practical matter, to avoid a 
possible reduction in dynamic range, put the low Q 
stages first with a gain of 1 or so and then design some 
gain into the latter stages to offset the system loss, if 
desired. Fig. 6 shows a complete 4-stage design for both 
a round-top and a flat-top filter. 


TP OBTAIN EXPANDED LOG SCALE‘ 


M* SCALE DIMENSION TO BE USED (FROM A TO 8) 
X -DECIMAL VALUE ON M FOR ANY 
VALUE OFN MEASURED FROM A 
N’FREQUENCY TO BE LOCATEO ON SCALE 



720 730 7*0/790 780 
(700 X 900)1/2*7*8.33 
EXPANDED LOG SCALE 


800 BIO 820 830 8*0 


fig. 5. Exact flat 4-pole Butterworth with 3dB bandwidth 
from 700 to 800 Hz. 


active filter component considerations 

Using the circuit of fig. 2 as a reference, the value for 
R1 is not critical, provided it is at least four or five times 
the resistance of R2. This is usually the case unless you 
try to obtain a lot of gain with your filters. However, R2, 
R3, Cl and C2 directly influence thef ilter stage's center 
frequency, which is of prime importance. Q, which isthe 
second important parameter, is determined by R3, Cl 
and C2 — assuming that R2 is adjusted to obtain the 
design frequency. It is preferable to select the magnitude 
of C to force R3 to be less than 1 megohm for the required 
Q to avoid potential problems caused by input currrent 
of an op-amp. If you intend to build the filter without 
testing and tuning it, the capacitors should be accurate 
to ± 1 percent or better, within the temperature range 
in which most ham equipment is used. 

N PO ceramic, mica, or polystyrene capacitors are ex¬ 
cellent, butexpensiveandhardtofind. I have had good 
results for typical ham shack environments using mylar- 
film capacitors, which are reasonably priced and avail¬ 
able in ± 1 percent units. 

While carbon composition resistors can be employed, 
they are difficult to use because they tend to experience 
semi-permanent value shifts when temperature-cycled 
by a soldering iron and also over time. Data on carbon- 
film resistors indicates that they are about ten times- 
better in this respect; ± 1 percent metal-film resistorsare 
better yet. I use carbon-film, ±5 percent, 1/4 watt 
resistorsand mylar-film capacitors for filters with greater 
than 50 percent bandwidths and switch to metal-film re¬ 
sistors for narrow multi-pole CW filters. 

Integrated circuits such as the 741 op-amp are abun¬ 
dant and inexpensive. There are a multitude of others, 
all with a nominal open-loop gain-bandwidth product of 
1 MHz. With these units, if your active filter stages are 
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fig. 7. Null-balanced method for accurate determination 
of filter center frequency. 


designed to have a gain-bandwidth product of less than 
1 kHz and an upper frequency limit of 5 kHz or so, you 
can just forget the op-amp's characteristics when de¬ 
signing the filter. This is assumed in the equations of fig. 
2. With more exotic op-amps, of course, you can in¬ 
crease the numbers. In addition, if a resistance with the 
same magnitude as R3 is included at the op-amp's plus 
inputfor bias balance, place a large capacitance from the 
+ terminal to ground to avoid high levels of bias current 
generated noise voltage across this resistor. 

tuning active fitters 

If you stay within the given op-amp constraints, you 
can be quite confident of a 10 percent or larger band¬ 
width design when 1 percent components are used — 
even without testing. However, if components of this 
accuracy are not available, you will probably need a sig¬ 
nal generator, frequency counter, output indicator and 
a few components. 

Since most active audiofiltersfor CW or SSB will use 
0s of 5 or less, setting them on center frequency by sim¬ 
ply using a signal generator at the input to the filter with 
a level indicator at the output just isn't practical. The fil¬ 
ter will be too broad to enable an accurate adjustment 
of a frequency tweaking pad on R2. One easy way 
around this, however, is to take advantage of the fact 
that the phase slope through the filter is quite sharp and 
at 180 degrees. Knowing this you can add an op-amp 
summer as shown in fig. 7. With the signal generator set 
on frequency, and the filter close to its final settings, you 
adjust the null detector for a minimum indication with 
the amplitude balance pot, R, then adjust the phase con¬ 
trol (frequency) pad across R2 on the filter for a better 
null. Going backandforth a fewtimes with this technique 
can set your filter on frequency to an accuracy of ± 0.1 
percent or so. 

To assure this accuracy, it is better to fabricate the filter 
on one day and tune on the next to let the components 


f-729,Q'8.l9,A*l f C '768,0906**-/ fc-rOS ^Q^.S.A-Z.e fc-796,Qie.95, A‘2£ 



BUTTERWORTH 4 POLE - ALL CAPACITORS O.Of/AF 


f* 748. 33,0-183, A-/ 
TYPICAL 4 STAQES 



GAUSSIAN 4 POLE-ALL CAPACITORS 0.01 fJLF 

fig. 6. Comparative designs for two filter systems hav¬ 
ing 3 dB bandwidths from 700 to 800 Hz with unity system 
gains. 


settle after exposure to soldering temperatures. After 
you find the required padding resistance, you can then 
solder in the nearest 5 percent value. Assuming the pad 
is much larger than the resistor it parallels, it is possible 
to arrive at 1 percent or better in final frequency 
adjustment. 

Because of the excellent isolation afforded by an op- 
amp active filter, you just tune each stage independently, 
then string them together. If you have been accurate 
with your graph work and calculations, chances are ex¬ 
cellent that you will have exactly what you want. 

summary 

After considering the relative advantages and dis¬ 
advantages of these two basic filter classes, you prob¬ 
ably wish there were some way to get the best of both. 
I haven't been able to find it, but there is a reasonable 
compromise that performs well: cascaded Butterworth 
staggered pairs. Study of the undulation magnitude for 
the 2-pole Butterworth class shows it to be quite small, 
which makes the cascading of staggered 2-pole sections 
attractive. I have used this technique for several years 2 
and have found it to be very satisfactory. 

Becareful, however, abouttheapparentsimplicityof 
the synchronously tuned filter type. Lower Qs in this case 
do not mean that you can settle for less accuracy. If you 
are not careful with this filter, you may wind up with an 
unplanned stagger — complete with undulation ringing, 
references 

1. Ooug DeMaw, W1FB and Wes Hayward, W7ZOI, ”Modern Receivers and 
Transceivers: What Ails Them?” QST, January, 1983, page 11. 

2. Don E. Hildreth, W6NRW, "Communications Audio Processor for Recep¬ 
tion,” ham radio, January, 1980, page 71. 

Notes: 

1. Statements about Butterworth also apply to Cbebysbev - only more so. 

2. PC board and filter parts kit are available from Hildreth Engineering, P.O. Box 
60003, Sunnyvale, California 94088. For computer prog rams listed in Basic for 
quick and accurate design of filter blocks shown in fig. 2, and to calculate ex¬ 
panded log scales as used in fig. 5, send $2.00 to cover reproduction, postage, 
and handling to Hildreth Engineering at the address above. 

3. Mouser Electronics at 11433 Woodside Ave,, Santee, California 92071, 
619-449-2222, is one source of components. (Write or call for catalog.) 
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Attention 

Moonbouncers 

and Satellite Communications Enthusiasts 


Introducing New Ultra High 
Performance Antennas 
from KLM Electronics, Inc. 

KLM Electronics is fueling the Moonbounce and Oscar 10 
revolution with Antenna Equipment that delivers truely 
Out-of-This-World performance. 

For the Moonbouncer. our New 2M-I6LBX is designed 
to be the highest gain 2 meter antenna available on the mar¬ 
ket today by more than a full db. making the 2M-I6LBX an 
outstanding performer as a single antenna or in Moon- 
bounce (EME) arrays. 

The New 432-30LBX follows the same pattern as the 
2M-I6L.BX. and soon will become the industry's standard 
of comparison. 

Featuring straight forward construction, and an innova¬ 
tive tapered boom that greatly reduces windload and adds 
strength and durability. Virtually unbreakable, insulated. 
3/16" rod parasitic elements are anchored through the boom 
to insure years of trouble-free performance. 

For the satellite enthusiasts, the 2M-22C high gain 2 
meter, circular polarized antenna, features the same rugged 
construction and total flexibility as our very popular 
2M-14C with a 2db increase in gain. 

Four or more 2M-22Cs make an excellent array for 
Moonbounce (EME) by elminating Faraday fading. 

Fiberglass/aluminum stacking frames are available as 
well as 2 and 4 port power dividers and phasing harnesses 
to optimize the performance of these type arrays. Watch 
for our new elevation drive system coming soon. 



432-30LBX 


BANDWIDTH. 430-440 MHz 

GAIN. 17.3 dBd 

BEAMWIDTH.20 

FEED IMP.50 ohms unbal. 

BALUN.included 

BOOM LENGTH .21 ft. 9 in. 

F/B.20 dB F/S.35 dB 

VSWR.1.5:1 

WINDLOAD.1.43 sq. ft. (typical) 

TURNING RADIUS .12 ft. 5 in. 

WT. (lbs.) .9 lbs. 



2M-22C 

BANDWIDTH . 

GAIN. 

BEAMWIDTH. 

FEED IMP. 

BALUN. 

BOOM LENGTH ... 

VSWR. 

WINDLOAD. 

WT. (lbs.) . 

TURNING RADIUS 


. 143- 146 MHZ 

.(144 MHz) 14.8 dBdc 

.(V) 28°, (H) 33° 

.50 ohms unbal. 

.4:1 RG303, Teflon 

.28 ft. I in. (tapered) 

. 1.4:1 

(H) 1.75 sq. ft. (V) 2.44 sq. ft. 

.10 lbs. 

.15 ft. 6 in. 



2M-I6I.BX 

BANDWIDTH. 

GAIN. 

BEAMWIDTH. 

FEED IMP. 

BALUN . 

BOOM LENGTH. 

VSWR. 

WINDLOAD . 

ELLIPTICITY. 

( IRC l LAR1TY SWITCHER 
WT. (lbs.) . 


.144-148 MHz 

. 13 dBd 

.34 

.... 50 ohms unbal. 

.(2) 4:1 coax 

19 ft. I in. (tapered) 

. 1.5:1 

.1.85 sq. ft. 

.3 dB max. 

.CS-3 included 

.11 lbs. 


See all oar new antennas and equipment at the Dayton 
Manifest. Booth #25. ** 166 


tSMJ 


electronics ; Inc. 

P.O. Box 816 
Morgan Hill. CA 95037 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIV.ES THEM TO YOU AS STANDARD EQUIPMENT1) 


«H00 *1 Pi Aim 


JUST LOOK AT THESE PRICES! 


Band 

Kit 

Wired/Tested 

10M,6M,2M,220 

$680 

$880 

440 

$780 

$980 


Both kit and wired units are complete with all parts, modules, hardware, and crystals. 

CALL OR WRITE FOR COMPLETE DETAILS. 

Also available tor remote site linking, crossband, and remote base 


FEATURES: 

• SENSITIVITY SECOND TO NONE; TYPICALLY 
0.15 uV ON VHF, 0.3 uV ON UHF. 

• SELECTIVITY THAT CANT BE BEAT! BOTH 

6 POLE CRYSTAL FILTER 8 CERAMIC FILTER FOR 
GREATER THAN 100 dB AT ± 12KHZ. HELICAL 
RESONATOR FRONT ENDS. SEE R144, R220, 

AND R451 SPECS IN RECEIVER AD BELOW. 

• OTHER GREAT RECEIVER FEATURES. FLUTTER- 
PROOF SQUELCH, AFC TO COMPENSATE FOR 
OFF-FREQ TRANSMITTERS. SEPARATE LOCAL 
SPEAKER AMPLIFIER & CONTROL. 

• CLEAN. EASY TUNE TRANSMITTER; UP TO 20 WATTS OUT 
(UP TO 50W WITH OPTIONAL PA). 


HIGH QUALITY MODULES FOR 
REPEATERS, LINKS, TELEMETRY, ETC . 


TRANSMITTERS 


• R144/R220 FM RCVRS for 2M or 220 MHz. 
0.15uV sens.; 8 pole xtal filter 8 ceramic filter 
in i-f. helical resonator front end for exceptional 
selectivity, more than -100 dB at ±12 kHz, 
best available today. Flutter-proof squelch. 
AFC tracks drifting xmtrs. Xtal oven avail. 
Kit only $138. 

• R451 FM RCVR Same but for uhf . Tuned line 
front end, 0.3 uV sens. Kit only $138. 

• R76 FM RCVR for 10M, 6M. 2M. 220, or 
commercial bands. As above, but w/o AFC or 
hel. res. Kits only $118. 

Also avail w/4 pole filter, only $98/kit. 

• R110 VHF AM RECEIVER kit forVHF aircraft 
band or ham bands. Only $98 

• R110-259 SPACE SHUTTLE RECEIVER, 

kit only $98. 


hamlronics 


• T51 VHF FM EXCITER for 10M. 6M, 2M. 
220 MHz or adjacent bands. 2 Watts contin¬ 
uous, up to 2Vi W intermittent. $68/kit. 


• T451 UHF FM EXCITER 2 to3Wattson450 
ham band or adjacent freq. Kit only $78. 

• VHF & UHF LINEAR AMPLIFIERS. Use on 

either FM or SSB Power levels from 10 to 45 
Watts to go with exciters 8 xmtg converters. 
Several models. Kits from $78. 


• A16 RFTIGHT BOX Deepdrawn alum, case 
with tight cover and no seams. 7x8x2 inches. 
Designed especially for repeaters. $20. 


• COR KITS With Audio mixer, speaker ampli¬ 
fier, tail 8 time out timers. Kit only $38. 

• CWID KITS 158 bits, field programmable, 
clean audio, rugged TTL logic. Kit only $68. 

• DTMF DECODER/CONTROLLER KITS. 

Control 2 separate on/off functions with 
touchtones*. e g., repeater and autopatch. 
Use with main or aux. receiver or with Auto¬ 
patch. Only $90 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control via 
repeater receiver. Many other features. 
Only $90. Requires DTMF Module. 


4 JT* jJ 


HELICAL RESONATOR FILTERS available 
separately on pcb w/connectors. 

HRF-144 for 143-150 MHz $38 
HRF-220 for 213-233 MHz $38 
HRF-432 for 420-450 MHz $48 
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NEW LOW-NOISE PREAMPS RECEIVING CONVERTERS TRANSMIT CONVERTERS 


ECONOMY PREAMPS 


SAVE A BUNDLE ON 

HELICAL RESONATOR VHF FM TRANSCEIVERS! 
PREAMPS 


hamlronics, 


• Call or Write for FREE CATALOG 

• (Send SI.00 or 4 IRC’c for overseas mailing) 

• Order by phone or mail • Add S3 S & H per order 
(Electronic answering service evenings & weekends) 
Use VISA. MASTERCARD, Check, or UPS COD. 


65-C MOUL RD. • HILTON NY 14468 
Phone: 716-392-9430 

Hamtronics ' is a registered trademark 


For SSB, CW, ATV. FM. etc. Why pay big 
bucks lor a multi mode rig tor each band? Can 
be linked with receive converters tor transceive. 
2 Watts output vht, 1 Watt uhf. 


New low-noise microwave transistors make 
preamps in the 0.9 to 1.0 dB noise figure 
range possible without the fragility and power 
supply problems of gas-fet's. Units furnished 
wired and tuned to ham band. Can be easily 
retuned to nearby freg. 


Exciter Antenna 
Input Range Output 

28-30 144-146 

28-29 145-146 

28-30 50-52 

27-274 144-1444 

28-30 220-222- 

50-54 220-224 

144-146 50-62 

50-54 144-148 

144-146 28-30 


^ONvai 


For VHF, 
Model XV2 
Kit $79 
Wired $149 
(Specify band) 


Models LNA( ). 
P30, and P432 
shown 


Models to cover every practical rf & if range to 
listen to SSB. FM. ATV, etc. NF = 2 dB or less. 


20-30 432-434 

28-30 435-437 

50-54 432-436 

61.25 439.25 

144-148 432-436* 

•Add $20 for 2M Input 


For UHF. 
Model XV4 
Kit $99 
Wired $169 


Tunable 

Model Freg Range Noise Figure pain Price 
LNA28 20-40 0.9 dB 20dB S39 

LNA50 40-70 0.9 dB 20dB S39 

LNA144 120-180 1.0 dB 18dB $39 

LNA220 180-250 1.0 dB 17dB $39 

LNA432 380-470 1.0 dB 18dB $45 

LNA800 470-960 1.2dB 15dB $45 


Antenna Receiver 
Input Range Output 


VHF MODELS 


Kit with Case $49 
Less Case $39 
Wired $69 


Our traditional preamps, proven in years of 
service. Over 20.000 in use throughout the 
world. Tuneable over narrow range Specify 
exact freq. band needed. Gain 16-20 dB. NF = 
2 dB or less. VHF units available 27 to 300 MHz. 
UHF units available 300 to 650 MHz. 

• P30K, VHF Kit less case $18 

• P30W. VHF WiredTTested $33 

• P432K, UHF Kit less case $21 

• P432W. UHF Wired/Tested $36 


UHF MODELS 


432-434 

435-437 

432-436 

432-436 

43925 


VHF & UHF LINEAR AMPLIFIERS. Use with 
above. Power levels from 10 to 45 Watts. 
Several models, kits from $78. 


Kit with Case $59 
Less Case $49 
Wired $75 


LOOK AT THESE 
ATTRACTIVE CURVES! 


SCANNER CONVERTERS Copy 72-76, 135- 
144.240-270.400-420, or 806-894 MHz bands 
on any scanner. Wired/tested Only $88. 


P432 also available in broadband version to 
cover 20-650 MHz without tuning. Same price 
as P432; add "B" to model #. 


FM-5 PC Board Kit - ONLY $178 
complete with controls, heatsink, etc. 

10 Watts. 5 Channels, for 2M or 220 MHz. 


IMPORTANT REASONS WHY 
YOU SHOULD BUY FROM THE 
VALUE LEADER: 


Our lab has developed a new line of low-noise 
receiver preamps with helical resonator filters 
built in. The combination of a low noise amplifier 
similar to the LNA series and the sharp selectivity 
of a 3 or 4 section helical resonator provides 
increased sensitivity while reducing intermod 
and cross-band interference in critical appli¬ 
cations. See selectivity curves at right. Noise 
figure = 1 to 1.2 dB. Gain = 12 to 15 dB. 


1. Largest selection ol vht and uhl kits 
In the world 

2. Exceptional quality and low prices due 
to large volume. 

3. Fast delivery: most kits shipped same day. 

4 Complete, professional instruction 
manuals. 

5. Prompt factory service available and 
tree phone consultation. 

6 . In business 21 years. 

7. Sell more repeater modules than all 
other mlrs. and have tor years. Can give 
quality teatures tor much lower cost. 


Cabinet Kit. complete 
with speaker, knobs, 
connectors, hardware. 
Only $60. 


Tuning Range 

143-150 MHz 
213-233 MHz 
420-450 MHz 
150-174MHz 
450-470 MHz 


While supply 
lasts, get $60 
cabinet kit free when 
you buy an FM-5 Transceiver kit. 
Where else can you get a complete transceiver 
for only $178 


HRA-144 
HRA-220 
HRA-432 
HRA-< ) 
HRA-< ) 


More Details? CHECK-OFF Page 128 
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a switching 

high-voltage power supply 


Save hours 
of tedious winding 
with pre-wound 
high-voltage coil 

The power transformer for my old 5-inch oscillo¬ 
scope failed recently, leaving me with the problem of 
how to generate the 800 to 1000 VDC needed for the 
CRT. 

The old transformer used a high-voltage winding 
with output rectified by a 1V2 tube. My junk box yield¬ 
ed a power transformer that was capable of supply¬ 
ing the heater and low-voltage needs, but had no high- 
voltage winding. I considered taking it apart and wind¬ 
ing on many more turns of No. 36 wire for high volt¬ 
age, but finally decided there had to be an easier way. 

Since switching power supplies are in vogue these 
days, I designed the circuit in fig. 1 , using the popu¬ 
lar 88 mH toroid coil that is readily available and in¬ 
expensive. The beauty of this approach is that all 
the tedious work — winding the high-voltage coil — 
is already done. The complete 88 mH coil is used 


“as-is” for the high-voltage secondary. Two added 
windings, the primary and feedback sections, con¬ 
sist of several dozen turns and take only a few 
minutes to complete. 

The input current and AC output values shown 
were measured under no-load conditions. The input 
current will increase by 100 mA or more under a 
high-voltage load drawing 0.5 to 1 mA — the usual 
drain for a CRT. High voltage will also drop several 
hundred volts under load. I used the voltage-doub¬ 
ler/rectifier circuit shown in 9- this yields between 
800 and 1000 VDC under load to the 5-inch tube. 

the circuit 

No particular care need be observed when adding 
the two windings, other than to keep them in the cen¬ 
ter of the toroid, away from the ends of the original 
winding, which will be at a high-voltage potential. 

The circuit will work with a wide variety of silicon 
transistors and I have listed input and output voltages 
for several varieties. If you have PNPs in your junk box, 
these can be used by reversing the polarity of the 
diodes in the base leads as well as reversing the polari¬ 
ty of the DC input. (If you want to use germanium 
transistors you must change the value of the bias 
resistors. As a starting point, change the 470-ohm unit 
to 2000 ohms and eliminate both the 100-ohm resistor 
and the center-tap connection to the emitters.) 

By Jack Najork, W5FG, 3728 East 85th Place, 
Tulsa, Oklahoma 74136 
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WANT A PLEASANT SURPRISE? 



L I 17 turns Mo 21 cwiW I^wf (fem d be c M) 

L2 74 luma Mo. 24 center lapped ipttmary) 

U ortgtnel 80 mH IonNd wtndtny 

01.02 2N3053 or umate# 

Nof# 11 am L2 wtMind over cantor o/ BS mH toroM 
no food 

franaralor DC input AC output 
2MJJM 6 V 160 mA 600 

2/43415 6 V 290 mA 250 

2N2T26 6 V 1B0 mA 600 

2N2227 6 V 260 mA BOO 

2/43053 6 V 2B0mA BOO 

fig. 1. Switching power supply uses surplus 88 mH toroid 
with added primary and feedback windings. 

I_ 




cni cm 




W\ 


L 3 HI 

i 

1 cm 

_ Ol 

6 OO V 


i 

i CN4 

eoo - iooo voc 
l/t to 1 mA 




- 0.1 
^ 600V 

CNLCm.CN3.CN4 SILICON OlOOE. IOOO PIV 

fig. 2. Voltage-doubler/rectifier with output suitable for 

small cathode ray tube. 



I used 2N3053s with small, finned heatsinks as swit¬ 
ches. These run barely warm under load. 2N2222s will 
run hot but may be suitable with adequate heatsinks. 
The 2N2726 and other plastic types would probably 
be overloaded in this circuit, but, again, may be 
suitable with good heatsinking. I have not operated 
the circuit for long periods with these types so I can¬ 
not vouch for transistor longevity. 

If the circuit does not oscillate, or oscillates with very 
little AC output when first connected, reverse the feed¬ 
back winding connections to the diodes in the tran¬ 
sistor bases. 

ham radio 
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Just speak with one of Calverts' courteous 
salespeople. Call one of us now, toll free, 
at 800-526-6362. 


For your added convenience use your 



or 


V/SA • 


I_I 


ALL OUR TUBES ARE NEW UNUSED. 

FULL FACTORY WARRANTY. 


0A2 

S 200 

6HS6 

S 4 93 

6155 

S 70 00 

2D21 

2 45 

6JS6C 

7 95 

6252 

55 00 

3-4002 

85 00 

6L6GC 

3 85 

6360 

4 25 

3-500Z 

85 00 

6LF6 

7 19 

6550A 

6 50 

3CX400U7 

325 00 

6MJ6 

7 28 

6883B 8032A 

6 75 

3CX800A7 

250 00 

6X4 

350 

7360 

12 00 

4-125A 

70 00 

12AT7 

2 93 

7591A 

4 70 

4-250A 

80 00 

12AU7 

2 63 

8072 

106 00 

4-400A 

80 00 

12AX7 ECC83 

2 64 

8122 

104 00 

4-1000A 

479 00 

128Y7 

3 37 

8156 

12 50 

4CX2508 EIMAC 

52 00 

572BT160L 

59 00 

8844 ivvconi 

26 00 

4CX350A 

92 00 

(572B) 

8873 

210 00 

4CX350F 

35 00 

807 

650 

8874/3CX400A7 

206 00 

4CX5000A 

1060 00 

811A 

11 00 

8875 

215 00 

4X150A7034 

23 00 

813 

34 00 

88773CX1500A7 

460 00 

5AR4 G234 

4 37 

5894A 

45 00 

8908 

12 95 

6AU6 

3 07 

6146B 

6 95 

8950 

12 80 

68N8 

508 

SK406 Chimney lor 

3-500Z 

4-400AC 

52 00 

6CL6 

4 82 

SK506 Chimney lor 

4-1000A 


72 00 

6GW8 

3 91 

SK606 Chimney lor 

4X150A, 4CX250B, 4CX350F 

10 50 

SEMICONDUCTORS 

MRF245 SD1416 30 00 

MRF455 

12 50 

2N3055 

95 

MRF454 

1895 

MRF644 S01088 

1995 

2N6084 

12 50 

COAXIAL CABLE 

RG8U (1000 ft.) 

175 00 

RG58U (1000 It 1 

49 00 

RG59U (1000 It) 

49 00 

CONNECTORS 

P1258 

10895 

UG255U 

2 50 

M359 

1 75 

PL259 

10 4 95 

UG273U 

2 25 

Type N Twisl On . 

4 75 

UG175/176 10 1 60 M358 2 50 

CCTV—Complete Security Camera Package 

Camera Irum award-winning camera maker 16mm lens. Mounting Brackel. 9 Monitor, 

100 tool Cable. Connectors 

Total Cost ONLY 



$295 00 


Minimum order $25.00 • Shipping charges extra 
F.O.B. East Rutherford, NJ. 

Prices and items sublet'' ... ,■>.> * ••w .. 


TOLL FREE: 800*526-6362 (except from NJ) 


CALVERT 

ELECTRONICS, INC. 

One Branca Road. East Rutherford, NJ 07073 
201-460-8800 ■ TWX 710-989-0116 • Telex 4990274 




















SWL HEADQUARTERS 



NATIONS LEADING SHORTWAVE EQUIPMENT SUPPLIER 


ICOM R71 


Designed for Serious DXing 


THE UL TIMA TE RECEIVER 


ICOM DID IT AGAIN 


100 KHz 30MHz 
Keyboard entry 
32 memories 
Remote control (optional) 

Scanning 

Pass band & notch tuning 
Memory back up 
Wide dynamic range 
Voice synthesizer (optional) 

See ICOM s ad m this issue for more details 


EEB Options Installed 

1 Mechanical filter (Replaces SSB ceramic filter) 

$95.00 

2 FL44A 8 pole crystal filter replaces SSB ceramic filter 

$159 Installed $179 

3 FM (Detection) 10 meter band $39.50 

Installed $49.50 

4 12V DC Kit $9 95 Installed $15.00 


Suggested Manufacturers Retail Price $799 
Call for your special EEB discount price today 


SONY ICF-2002 


KENWOOD R-2000 


RTTYCW-ASCII 


Introductory 

Special 

$229 

List $249 95 


Now enjoy the rest ol the bands' A stable receiver, 
home computer and interface unit allows you to 
copy many of those coded" signals 


AEA Micropatch MPR 64 or MPR-20 


Features: Ten memory channels • 12/24 hour quartz 
clock/PLL tuning for drift free performance • Dual 
conversion Super heterodyne for high sensitivity • 
SSB/CW 

ICR 4800 $99 95 SALE $69.95 

ICF-6500W $ 199 95 SALE $99.95 

ICF 6800W $699 95 SALE $549 

ICF 7600A $169 95 SALE $139 

AN 1 $79 95 (AC Adapt $9 95) 

ADD $4 00 UPS 


• 100 KHz to 30 MHz 

• All mode AM CW SSB FM 

• 10 memories (memorizes mode) 

• Memory backup 

• Memory scan 

• Programmable band scan 

• 24 hour clock-timer 

•VC 10 VHF converter 118 174 MHz $139 
R-2000 $599.95 SALE $499 

R-1000 $499.95 SALE $429 

R-600 $399.95 SALE $329 

ADD $6 50 UPS 


HAL CRI-100 or CRI-200 SALE $229 

Software available $44 95 to $89 95 


KANTRONICS RADIOTAP SALE $' 

Complete All you need for interfacing 


MFI 1228 Complete with software 
Nothing else to buy 


PANASONIC RF-B600 
Sale 

f:- $429 

i List $595 
rN ($600 UPS) 


SEE MANUFACTURERS ADS THIS ISSUE 
FOR MORE DETAILED INFORMATION 


YAESU FRG-7700 
| Sale $399 


• 1 6 to 30 MHz. FM/LW/MW/SW 

• Micro computer multi-tuning system 

• 9 memory stations, scan 

• Slow/Fast rotary tuning 

• 10 key direct access tuning 

• Universal voltage 

RF-9 $99 95 SALE $89 00 

RF BS0 159 95 SALE $129.00 

RF-085 CLOSE OUT $49 95 

RF B300S249 95 SALE $209 

RF 3100 $379 SALE $279 

ADO $4 00 UPS 


1984 WORLD RADIO 
TV HANDBOOK 


• 150 KHz 30MHz 

• All mode AM CW SSB FM 

• Digital frequency and clock 

Options: 

• FRA7700 active antenna 

• MU 7700 12 channel memory 

• FRT 7700 antenna tuner 

• FF 5 VLF low pass filter 

• DC 7700 12 VDCkit 

• FRV 7700 VHF convener 

• ADD $6 50 UPS 


G.E. WORLD MONITOR 
__ Sale 

^Citi 5169 

List $229 95 
RnT I l$4 00 UPSl 


The shortwave listeners’ Bible 
A reference guide for the beginner and 
serious DXer 

145 pages devoted entirely to listings of 
SW, MW LW, and TV stations around the 
world 

Listings of English SW broadcasts 
An annual review of shortwave receivers 
$17 50 post paid USA book rate 
(add $4 Air) 


SHARP 


Portable 10 band receiver 

LCD frequency display/clock 

Program timer/sleep/alarm 

LW/MW/7SW/FM stereo 

FV 610GV $169 95 SALE $i: 

FV 310GB $119 95 SALE! 

Sam* «a 6tOGV >*tt LCD f 0 s<toutx‘oc*>f V tlt'ro 

ADD $4 00 UPS 


Digital readout, wide and narrow selectivity BFO 
for SSB & CW 

• 35 31 MHz SW/MW/FM 

• 12OV/220V or battery 


10 Miles West of Washington D C 
Sorry—No COO s 
10-5 Tues Wed Fri 
10-9 Thursday 
10-4 Saturday 

Closed Sunday and Monday 


• We ship world wide 

• SASE for FREE Catalog 

• Foreign 3IRC s Air Mail 

• Shipping charges not included 

• Prices & specifications subiect 
to Change without notice 


Electronic Equipment Bank 

516 Mill Street N E 
Vienna Virginia 22180 

Order Toll Free 800-368-3270 

Virg.ma 703-938 3350 






a programmable 

PL tone generator 


Produce any frequency 
from 67 to 250.3 Hz 
with better than 
0.25% accuracy 

Now that repeaters have become more common 

— and their coverage has begun to overlap, especially 
in metropolitan areas — the use of PL tones has become 
increasingly necessary to prevent bringing up more than 
one repeater. Because I use a number of repeaters, I 
wanted a means of generating any PL frequency so that 
I could bring up any guarded repeater at the flick of a 
switch. 

I knew that the best PL tone generators relied on 
crystal-controlled oscillators, the oscillator frequency 
being divided down by some sort of digital counter and 
then converted into some semblance of a sine wave. This 
method ensured accuracy and freedom from drift prob¬ 
lems. The question was, could a scheme be devised that 
would produce a//the PLfrequencies with enough preci¬ 
sion in a unit of reasonable size and cost? 

I did a little arithmetic based on dividing the frequen¬ 
cy of a 4.096 MHz crystal I had handy. I found that inte¬ 
ger divisors would produce a frequency within 0.5 Hz of 
the desired frequency in every case — and even closer 
in most cases. Later I changed over to a 3.579 MHz crys¬ 
tal, since thiswasmore readily available. The results were 
equally satisfactory. 

Next came the problem of how to implement the di¬ 
vider scheme. Since I wanted a circuit with a low power 
drain, I settled on CMOS devices. The CMOS Cook¬ 


book 1 gave me the two keys I needed: first, a frequency 
synthesizer 1C, the Hughes HCTR0320; second, the dig¬ 
ital sine wave generator circuits, which gave me a means 
of turning any square-wave clock signal into a low-dis¬ 
tortion sine wave of lower frequency, with no need for 
adjustments or tuned circuits. 

Basicaly, then, thedesign isquitesimple: a crystal os¬ 
cillator drives a divide-by-N counter. The output of the 
counter feeds a digital sine wave generator, which lowers 
the frequency still further and produces the desired out¬ 
put waveshape. 

crystal oscillator 

A pair of CMOS gates can form a crystal oscillator with 
a few passive components. 1 1 chose to use N AN D gates 
because this allows a positive-logic enable signal. If pin 
1 ofUl (see fig. Disgrounded, the oscillator isdisabled. 
R3 and C3 provide the necessary feedback, and are 
chosen to give 180 degrees of phase shift at the crystal 
frequency. The second gate acts as a buffer. The remain¬ 
ing two gates, with U2, are wired as a divide-by-4 circuit. 
The reason for this will become clear later. 

divide-by-N counter 

The HCTR0320consistsof the counter, a phase com¬ 
parator, and a Schmitt Trigger. Because the input wave¬ 
form has a fast risetime, the SchmittTrigger is not need¬ 
ed; but its input (pin 16 in fig. 2) must be tied to V DD 
through a pull-up resistor. The phase detector is not used 
either, so its polarity (pin 21) and reference frequency (pin 
18) inputs should begrounded. The oscillator input goes 
to pin 15; the counter output, taken from pin 14, clocks 
the sine wave generator. 

By Chris Winter, WB0VSZ, 1206 Vincente Drive 
#F, Sunnyvale, California 94086 
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The seven binary-mode control lines are typically used 
in frequency synthesizersto offset transmit and receive 
frequencies, as for repeater access. They are not used 
in this design, and should be grounded. The remaining 
twelve control inputs a re set u p as th ree B C D dig its. They 
allow selection of any division ratio between 3 and 999. 
The required ratios fall between 179and668. (See table 
1 for complete information.) Note that, in this counter, 
the output duty cycle is the reciprocal of the division ratio; 
the pulses will be very narrow. 

digital sine wave generators 

The secret of a digital sine wave generator is the J ohn- 
son, or walking-ring, counter, in which a fixed pattern 
circulates constantly. In this case, the pattern is simply 


a square wave at any output. The various outputs, each 
ateither K^porground, are summed through resistors 
of different values. With proper choice of values, the 
result is a waveform that closely resembles a sine wave. 
For a counter of M stages, the clock frequency must be 
2M times the desired output frequency, and the lowest 
harmonic present in the output is of order M-1. This 
means that a simple lowpass filter can produce a very 
clean sine wave. 

Digital sine wave generators can be made from chains 
of D-typeflipflopsliketheMC14013. For example, a pair 
of 14013s makes a 4-stage counter. It requires three re¬ 
sistors and producesa sine wave at one-eighth the clock 
frequency. This wave will be riding on a DC level of 
Vdd/2- The more stages in the counter, the closer the 


table 1. PL tone frequencies accurate to within 0.25 percent of EIA standard. 


EIA standard 


PL frequency 

value 

output 

error. 

error. 

Hz 

of N 

frequency 

Hz 

% 

67.0 

668 

66.98 

- 0.02 

- 0.03 

69.3 

646 

69.26 

-0.04 

-0.06 

71.9 

622 

71.94 

+ 0.04 

+ 0.06 

74.4 

601 

74.45 

+ 0.05 

+ 0.07 

77.0 

581 

77.01 

+ 0.01 

+ 0.01 

79.7 

561 

79.76 

+ 0.06 

+ 0.08 

83.5 

536 

83.48 

-0.02 

-0.02 

85.4 

524 

85.39 

-0.01 

-0.01 

88.5 

506 

88.43 

-0.07 

-0.08 

91.5 

489 

91.50 

0.00 

0.00 

94.8 

472 

94.80 

0.00 

0.00 

100.0 

447 

100.10 

+ 0.10 

+ 0.10 

103.5 

432 

103.57 

+ 0.07 

+ 0.07 

107.2 

417 

107.30 

+ 0.10 

+ 0.09 

110.9 

403 

111.03 

+ 0.13 

+ 0.12 

114.8 

390 

114.73 

-0.07 

-0.06 

118.8 

377 

118.69 

-0.11 

-0.09 

123.0 

364 

122.92 

-0.08 

-0.07 

127.3 

351 

127.48 

+ 0.18 

+ 0.14 

131.8 

339 

131.99 

+ 0.19 

+ 0.14 

136.5 

328 

136.42 

-0.08 

-0.06 

141.3 

317 

141.15 

-0.15 

-0.11 

146.2 

306 

146.22 

+ 0.02 

+ 0.01 

151.4 

296 

151.16 

-0.24 

-0.16 

156.7 

286 

156.45 

-0.25 

-0.16 

162.2 

276 

162.12 

0.08 

0.05 

167.9 

266 

168.21 

+ 0.31 

+ 0.18 

173.8 

257 

174.10 

+ 0.30 

+ 0.17 

179.9 

249 

179.70 

-0.20 

-0.11 

186.2 

240 

186.43 

+ 0.23 

+ 0.12 

192.8 

232 

192.86 

+ 0.06 

+ 0.03 

202.7 

221 

202.46 

-0.24 

-0.12 

203.5 

220 

203.38 

-0.12 

-0.06 

210.7 

212 

211.06 

+ 0.36 

+ 0.17 

218.1 

205 

218.26 

+ 0.16 

+ 0.07 

225.7 

198 

225.98 

+ 0.28 

+ 0.12 

233.6 

192 

233.04 

-0.56 

0.24 

241.8 

185 

241.86 

+ 0.06 

+ 0.02 

250.3 

179 

249.97 

-0.33 

0.13 
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output is to a true sine wave. The MC14018 is very con¬ 
venient here because it has five suitable stages in one 
package. A pair of 14018s is doubly convenient because 
a 10-stage counter divides the clock frequency by 20. 


Only an additional factor of 4 is needed to bring the total 
divisor within range of the HCTR0320. This factor, of 
course, is supplied by U2. 

The resistor values shown in the sine wave generator 



FROM 

CRYSTAL 

OSCILLATOR 

V 


R9 

—Wv— 


R0 

220 


“'I 


19 I FAST 


R7 

tlOOk 


Except as indicated, decimal 
values ot capacitance are In micro¬ 
farads (ti.FI; others are In picofar¬ 
ads (pFk resistances are In ohms, 
k = 1,000 M = 1,000,000 


TO DIGITAL 
SINE WAVE 
GENERATOR 


SLOW 

INPUT 


U3 

HCTR0520 


f OUT 

REFERENCE 

FREQUENCY 

POLARITY 

Vss 

« * w — 


IOOK PULLUPS 
R6 — R29 _ 

(R20-26 ARE , 

ON THE 7 BINARY A A A A 
CONTROL LINES) . ' 


AAAA 


aaJWL 


12 


BCD CONTROL 
FOR -rN 
(34N4999) 


fig. 2. A Hughes frequency-synthesizer 1C divides the 
clock frequency by the desired integer. 



fig. 3. A 10-stage digital sinewave generator produces an output with very low harmonic distortion. 
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circuit (fig. 3) work only for a 10-stage counter. (The 
CMOS Cookbook includes information on values for 
counters of various lengths.) Precision resistorsare nice, 
but quite acceptable results can be obtained with ordi¬ 
nary carbon 10 percent tolerance resistors. 

T wo pitfalls should be mentioned. The first is the fact 
that at power-on, the 14018s may contain an undesired 
pattern of bits; in a sine wave generator, this will produce 
really incredible waveshapes. The solution is to include 
a power-on reset circuit. The other pitfall is the need for 
an additional inverter between the two 14018s. While the 
Cookbook does not emphasize this point, an inverter is 
necessary to obtain the proper waveshape and division 
ratio. Inmydesign, there was no room for another 1C so 
the SCR does power-on reset, and Q3 provides logic in¬ 
version. 

other features 

I included some signal conditioning in the design. 
There is a lowpass filter, of course, and a blocking ca¬ 
pacitor to remove the sine wave from the half- V DD DC 


parts list 


Item 

description 

Cl 

9-35 pF trimmer 

C2 

22 pF 100V 5 percent mica 

C3 

47 pF 100V 5 percent mica 

C4.C6.C7, 


C8,C10,C19 

0.1 F 50 ceramic 

C5,C9,C11, 


C12.C1 5 

1 v F 20V tantalum 

C13 

0.047 pF 50V ceramic 

C14 

0.002 50V ceramic 

C16 

0.47 piF 50V ceramic 

Cl 7 

10 piF 20V tantalum 

C18 

1 pF 50V ceramic 

01 

2N2907A 

02 

MPF111 

03 

2N3704 

04 

2N506 0 

R1,R 5,R8-R26, 


R37,R42,R43 

100k 1/4 watt 10 percent 

R2 

10 meg 1/4 watt 10 percent 

R3 

100 ohm 1/4 watt 10 percent 

R4.R6.R36 

220 ohm 1/4 watt 10 percent 

R27,R35 

71.5k 1/8 watt 1 percent 

R28.R34 

37.4k 1/8 watt 1 percent 

R29,R33 

27.4k 1/8 watt 1 percent 

R30,R32 

23.2k 1/8 watt 1 percent 

R31 

22.1k 1/8 watt 1 percent 

R38, R39, R52, R55 

10k 1/4 watt 10 percent 

R40,R44,R49,R51 ,(1 MHz) 

Ik 1/4 watt 10 percent 

R41.R46 

68 ohm 1/4 watt 10 percent 

R45 

68k 1/4 watt 10 percent 

R47,R53,R54 

4.7k 1/4 watt 10 percent 

R48 

20k potentiometer 

R50 

2.2 meg 1/4 watt 10 percent 

R56 

22k 1/4 watt 10 percent 

R57 

47k 1/4 watt 10 percent 

RS8 

220k 1/4 watt 10 percent 

U1 

MC14011B 

U2.U4.U5 

MCI 4018B 

U3 

HCTR0320 

U6 

MC1458 

U7 

LM741 

Y1 

3.579545 MHz crystal 

PCB1 Is a 3 x 5 inch (7.62 x 12.7 cm) double- 

sided PC board with plated-through holes. It 

mates to double-readout 15-position edge 

connector. A bare board with complete docu- 

mentation is available for $15 from: Zomblco, 

P.O. Box 61831, Sunnyvale, California 94088. 


level. Also included are an output level adjustment, and 
a circuit to hold the level constant. 2 For ease in check¬ 
ing the operation of the unit with a frequency counter, 
a comparator providesa square wave at the output (PL) 
frequency. These features are shown in fig. 4. 

application information 

The unit is simple to use. Voltages required are +12 
and - 12 volts at a current drain of about 20 mA. Maxi¬ 
mum output is better than 1 V p . p . The divider control 
lines can be wired to three BCD thumbwheel switches; 
a 12-bit latch controlled by a computer could be used 
instead. The PCB layouts are shown in fig. 5 on page 56. 

references 

1. Don Lancaster, CMOS Cookbook, Howard W. Sams Co., Indianapolis, 
Indiana, 1977. (Available from Ham Radio's Bookstore, Greenville, NH 03048, 
$14.95 post paid.) 

2. Chris Winter, WB0VSZ, "Tone Encoderfor2-MeterAutopatches,"/ramrad/d, 
June,1980, page 51. 
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Owen Garriott Will Be At The ARRL National 
Convention In July. Will You? . _ - 


COME TO THE HOTEL PENTA IN NEW YORK on July 20-22. 1984, 
for the ARRL National. Register now for the special convention room 
rate of S56.00 per couple, per night, and along with the convention's 
fantastic parties, technical and operating seminars. League com¬ 
mittee meetings, banquet, DX gatherings and manufacturers' 
displays, you and your family can enjoy all there is to do in 
New York, the cultural capital of the world! 

FOR A TRULY “OUT OF THIS WORLD” EXPERIENCE we ll be 

celebrating both the 15th Anniversary of man’s first moon landing 
AND the first off-world amateur radio operation during the STS-9 
Spacelab-1 mission. Our special guest will be astronaut DR. OWEN 
GARRIOTT, W5LFL, first ham to operate from space! You can meet 
W5LFL In person, at the Moon Landing Anniversary Party on Friday 
evening, July 20th, AND hear him speak at the Banquet on Saturday 
evening, July 21st. 

IMAGINE, THE MOST IMPORTANT ARRL NATIONAL EVER 

HELD... AND YOU CAN BE THERE! Register now to assure your 
room and banquet reservations. For detailed information and 
registration forms, SASE to Mike Troy, AJ1J, R.R. 4-Box 19C, 

Pound Ridge. NY 10576. 


RF PRODUCTS 

P.O. Box 33. Roc kledge. FL 32955. U.S.A. (305) 631 0775 


R-40 SHERWOOD"«»“ 

STILL THE FINEST COMBINATION 


600 HZ LOW LOSS lit IF CW FILTER Improve «*ty sUgt 
wintrvity Etimmate high pitched leekege around 2nd IF tillers 
Improve ultimate refection to 140 dB Eliminate itrnng i.gnali 
overloading 2nd mixer causing mtermod and desrmiti/ation 
CF 600. 6 $80 00 New PC board relay switch kit $46 00 

lit IF SS8 FILTERS 140 dB ult ref CF ZKH SlbOOOpeir 
5kHr 1st IF FILTER Reduces hi pitched QRM CF 5K 8 $8000 
16 POLE R 4C SSB 1 Plug m filter Beit dun selectivity 1800 
H/ 6 dB 7400 H, 60.IB CF 2K, 161 Also 1 6K 161 $13b00 
260 600 and 1000 Hi 8 POLE 2nd If PLUGIN FILTERS 
CF 250 A. CF 500 A e«d CF 10K B $80 00 
PC Board mod and twitching km Special AM filters detector 
Filters also for R4 (Bl R 7. TR 7. TR4 S.gna'One. Atles 
Add $3 shipping per order. $6 overseas air 

Eaixven Ingo.mpra Pou»*n> /4 4!J DflO/O. Inguhlaiti W Gewmi 

Sherwood Engineering Inc. 

1268 South Ogden St. 

/rppfc , Denver. Colo 80210 HHH 

(303) 722-2257 mb 


Specialists in Amateur Radio, 
Short-Wave Listening 
And Contemporary 
Electronic Gear. 


^HOURS^ 

MON TUES WED 
9 30-6 00 PM 
THURS FRI 
9 30-8 00 PM 


CLOSED 

SUNDAYS 

HOLIOAYS 


For HT owners operating inside a vehicle and wanting 
increased T/R range. RF PRODUCTS has the low cost 
solution. 

Remove your BNC antenna trom the HT and mount on 
the RF PRODUCTS BNC magnet mount, install the magnet 
mount on the root top and connect the BNC co ax connector 
The magnet mount (part no 199 445) has 10 teet ot small 
(5/32') co ax with BNC connector attached and is priced at 
$15 95 (including shipping by UPS to 48 states) 

TO ORDER send $15.95 money order or cashiers check only 
Fla residents add 5% tax. (or air UF>S add $1.50 


The RF PRODUCTS Magnet Mounts are one ot the tew magnetic antenna mounts available 
that can be repaired should the co-ax cable be damaged The co-ax cable connector includes 
a shrink tubing strain relief tor long tile at the connector/cable flex point (an RF PRODUCTS 
exclusive on all cable assemblies) 

Eight other models available with three each choice ot antenna connectors, co-ax types and 
transceiver connectors (BNC. 1-1/8-18. 5/16-24 & RG-122U. RG-58A/U, mini 8X & BNC 
PL 259. type N) - 


1 

8& 

CM 

</> 

111 86 Hi H 14 **“| 

MAM-TAOB 

1 fl 

Amateur Radio 


standard lor mottles' 

> WD5EQM 4. 

— ^ 

mam-taob Your call on each veNcie Call at loo or txXlom 
of frame and frame front plate No-nonsense fuM refund 
guarantee $1 50 sNpptng (First Class Math ^ 118 

ebhc ' 716 Woodland Houston TX 77019 (713) 522-5755 A 
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RTTY TODAY 

MODERN GUIDE TO 
AMATEUR RADIOTELETYPE 

by Dave Ingram. K4TWJ 

This brand new book is the only RTTY handbook available thal covers 
all lacets ol RTTY operabon from Ihe green key" generation to per¬ 
sonal computers Author Dave Ingram. K4TWJ. noted RTTY enthusiast, 
wntes in a personable, easy-to-understand style thal will appeal to all 
levels ol RTTY interest RTTY TODAY is tully illustrated with photos, 
diagrams. RTTY station set ups and equipment to help ensure full under 
standing ol the material 11 chaplets covet an overview ot RTTY opera¬ 
tion. operabng parameters, home computers, equipment you can build, 
dedicated systems and complete chapters on RTTY SWLmg with 
frequencies codes and other helpful hints and Ops Old time RTTY users 
and novices alike wil find this book extremely useful 1984 
95 illustrations 1st edition 815 xll ^ M _ 


Order yours today 


§ 8 95 

Pius $1 75 


COPY SATELLITE PHOTOS. - «■.* 
WEATHER MAPS. PRESS* 

The Fftxs Are Clear on our full size (IS-1/2" 
wide! recorders Free Fu Guide 


TELETYPE 


RTTY MACHINES. PARTS. SUPPLIES 


ATLANTIC SURPLUS SALES |2I2| 37? 0349 

3730 NAUTILUS AVI BROOKLYN NY 11224 


UNIVERSAL ELECTRONICS 

4555 Groves Rd. • Suite 3 • Columbus, OH 43232 

(614) 866-4605 

Dealer Inquiries Invited 


Custom Mailing Lists on Labels! 

Amateur Radio Operator NAMES i 

Custom lists compilod lo your specifications 

• Geographic by ZIP and/or State 

• By License Issue or Expiration Date 

• On Labels ol Your Choice 

Total List: 435.000 Price: $25/Thousand 

Buckmaster Publishing 

Whitehall 1ZZ 

Mineral VA 23117 USA (703)894 5777 























The Problem Solver., 


The RF Wattmeter Model 81000-A from Coaxial Dynamics. Inc. 
does more than provide accurate rf measurements. Testing of 
transmission lines, antennas, connectors, filters and related 
components can reveal unknown problems and assure 
optimum equipment performance. 

The 81000-AK Wattkit features this easy-to-read RF 
Wattmeter (pictured here), with its optional carrying case and 

an array of elements and 
accessories. Coaxial 
Dynamics elements can be 
purchased separately for 
use in other manufac¬ 
turer's Wattmeters. For 
more information on the 
81000-A Wattmeter or any 
of the complete line of 
Coaxial Dynamics RF 
products and OEM com¬ 
ponents please contact 
Coaxial Dynamics, Inc. 


COAXIAL 
DYNAMICS, INC. 

15210 Industrial Parkway. Cleveland. OH 44135 • (216) 267 2233 
Outside Ohio. WATS: (BOO) Coaxial. Teles: 980-630 
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Poroclipse Midwest 

Your Picture Window to the World 

H High Performance 
Satellite Antenna 

STOCKING DISTRIBUTORS FOR 

Paradipse Luxor Bowman 
Amplico MTI Drake 
Choporrol DX General Instrument 

Guaranteed Lowest Prices i 
SYSTEM PRICES STARTING AT 

$1795.00 

VIDEO ELECTRONICS INC. 

4416 Outer Loop 
Louisville. Kentucky 40219 

(502) 964-DISH j 

Outside Kentucky 1-600-55-VIDEO 


AMATEUR TELEVISION 


ATV TRANSMITTER/CONVERTER 

ALL YOU NEED IN ONE BOX 


I •TV llWimil/tHI 




$399 delivered 
• • I TC-1 plus 


OVER 10 WATTS PEP OUTPUT. Crystal controlled continuous 
duly transmitter Specify 439 25. 434 0 426 25 standard or other 
70 cm frequency 2 Ireq option add S26 

BASE. MOBILE, or PORTABLE. Use the builtin AC supply or 
external 13 8 vdc Do parades. Marathons. CAP searches, etc 


TWO VIDEO AND AUDIO INPUTS lot camera. TVRO. VCR or 
computer Wide bandwidth for broadcast quality color video and 
computer graphics Standard broadcast subcarrier sound which is 
heard thru the TV speaker 


RECEIVE ON YOUR STANDARD TV SET tuned to channel 3 or 4 
Sensitive varicap tuned TVC-2L downconverler covers simplex and 
repeater treq over the whole 420-450 mHz 70 cm amateur band 

ATTRACTIVE 10.5 x 3 x 9 CABINET 


CALL OR WRITE FOR OUR CATALOG or more intorm.iiion on 

ATV antennas, transmit modules, cameras, etc or who is on in your area 

See chapter 14 1984 ARRL Handbook 

TERMS Visa. Masleicard. or cash only UPS CODs by telephone or mail 
Postal money orders and telephone orders usually shipped within 2 days All 
other checks must clear belore shipment Transmiltimj equipment sold only 
lo licensed amateurs verifiable in Ihe 1984 call book 


(818) 447-4565 m-t 8am-6pm pst. 

P.C. ELECTRONICS 


Tom W60RG Maryann WB6YSS 


2522 Paxson Lane 
Arcadia CA 91006 
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AEA Brings You The RTTY Breakthrough 


NEW MBATEXT “ $109.95 List / $89.95* VIC-20 MBATEXT or C-64 MBATEXT 



MBATEXT'" is the most advanced MBA (Morse. Baudot. ASCII) software plug-in cartridge 
available for the VIC-20 or Commodore 64 computer. Compare our outstanding features and 
‘ price to the competition. 

• KEYBOARD OVERLAY instructions to avoid constant referral to the manual • RTTY and 
ASCII SPEED ESTIMATE MODE • BREAK-IN CW MODE «QSO BUFFER RECORD TOGGLE 
«WORD PROCESSOR style insertion, deletion, and correction in TEXT EDIT MODE • CW 
AUTO SPEED TRACKING plus SPEED LOCK • BREAK-IN BUFFER that is easy to use • Low 
speed FARNSWORTH CW TRANSMISSION (between 5 and 14 WPM) • RE-TRANSMIT 
RECEIVED TEXT DIRECTLY without need of disk or cassette • DISK. CASSETTE, OR PRINTER storage of message and QSO 
buffers • RECEIVE AND TRANSMIT 5-99 WPM MORSE • 10 SOFT-PARTITIONED'" MESSAGE (OR TEST) BUFFERS • WORD 
WRAP • TIME OF DAY CLOCK • PRECOMPOSE SPLIT SCREEN OPERATION • STATUS INDICATORS on screen • EASY START¬ 
UP by simply typing SYS 44444 or SYS 33333 • DEDICATED FUNCTION KEYS for quick operation • Ability to IMBED CONTROL 
FUNCTIONS in type-ahead buffer • WORD OR CHARACTER mode • SELECTABLE BAUDOT UNSHIFT ON SPACE (USOS) 
•SEND/RECEIVE 60. 67, 75. 100. 132 WPM BAUDOT PLUS 100.300 BAUD ASCII • RTTY BLANK-FILL and MORSE BT option for 
idle transmit periods • AUTOMATIC PTT • computer control of TONE REVERSE • MASTER MENU. COMMAND MENU, and 
OPTIONS MENU makes MBATEXT” easy to use with no prior experience • INCLUDES CABLE TO INTERFACE WITH AEA model 
CP-1 COMPUTER PATCH” • POWERED BY HOST COMPUTER. 


NEW MICROPATCH 


MICROPATCH” IS A NEW LOW-COST, HIGH-PERFORMANCE Morse. Baudot and ASCII A 

SOFTWARE/HARDWARE computer interface package The MICROPATCH” model MP-20 

or MP-64 incorporates the complete MBATEXT software ROM (described above) for either 

the VIC-20 or Commodore 64 computers All circuitry and software is incorporated on a 

single plug-in cartridge module featuring the following • TRUE DUAL CHANNEL MARK 

AND SPACE MULTI-STAGE 4 POLE CHEBYSHEV ACTIVE FILTERS • AUTOMATIC 

THRESHOLD CORRECTION for good copy when one tone is obliterated by QRM or 

SELECTIVE FADING • EASY, POSITIVE TUNING with TRIPLE LED INDICATOR • NOT a 

low-cost, low-performance phase-locked loop detector!!! • SWITCH SELECTED 170 Hz or 

WIDE SHIFT on receive • 800 Hz multi-stage active CW FILTER • AUTOMATIC PTT • RTTY 

ANTI-SPACE • demodulator circuitry powered by external 12VDC (not supplied) to AVOID OVERLOADING HOST COMPUTER 
and for maximum EMI ISOLATION • EXAR 2206 SINE GENERATOR for AFSK output • SHIELDED TRANSCEIVER AFSK/PTT 

PLUS or MINUS CW KEYED OUTPUT 


• FSK keyed output 


INTERFACE CABLE PROVIDED • 


The Micropatch is structured for easy upgrading to the AEA Computer Patch ” advanced 
interface unit without having to buy a different software package! Simply unplug the 
external computer interface cable (supplied with the Micropatch) from the Micropatch and 


$149.95 List $129.95* 
MP-20 or MP-64 


plug it into the Computer Patch. 


COMPUTER PATCH " 

COMPUTER PATCH” is the name of our most advanced computer interface equipment for 
Morse. Baudot, ASCII, or AMTOR operation. The CP-1 will allow you to patch most of the 
popular personal computers to your transceiver when used with the appropriate AEASOFT” 
TU sottware such as AEA MBATEXT, AMTOR TEXT”, or the MBATEXT RESIDENT ON THE 
MICROPATCH units AEA also offers a full feature software package for the Apple II, II plus 
and HE; TRS-80 Models I, III and IV; and the IBM-PC. The CP-1 will also work with certain 
other computers using commonly available software packages 

The CP-1 offers the following advanced and high quality features: • HANDSOME ALL 
METAL ENCLOSURE FOR MAXIMUM RF IMMUNITY • DUAL CHANNEL. MULTI-STAGE ACTIVE MARK AND SPACE FILTERS 

• AUTOMATIC THRESHOLD CORRECTION • RECEIVE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT • 800 HZ multi-stage 
CW FILTER • PRE-LIMITER AND POST-LIMITER FILTERS • SERIAL RS-232 FIELD INSTALLABLE OPTION • 117 VAC WALL 
ADAPTOR SUPPLIED • PLUS (♦) and MINUS (-) CW OUTPUT JACKS • MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR 

• SCOPE OUTPUT JACKS • NORMAL/REVERSE front panel switch • MANUAL (override) PTT switch • VARIABLE THRESHOLD 
for CW • ANTI-SPACE RTTY • KEY INPUT JACK for narrow shift CW ID on RTTY. CW practice, or keyboard bypass 



The CP-1 is made in the U S. with high quality components including 
double-sided glass epoxy through-hole plated boards, complete with 
solder mask and silk screened parts designators. 


$239.95 List $199.95* CP-1 


DinfAPE opcriAl C Combine the VIC-20 or COMM-64 MBATEXT” software with the CP-1 at time of purchase 

rMUIVMlaC arcuiHLO and yQu rece|ve a special PACKAGE PRICE NOW the best RTTY COMPUTER 

$239.95* INTERFACE SYSTEM is available at prices comparable only to vastly inferior systems. 

CP-1/20 (CP-1 with VIC 20 MBATEXT) CP-1/64 (CP-1 with C-64 MBATEXT) 

'SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PARTICIPATING DEALERS ONLY 


For orders and quotes CALL TOLL FREE 800-336-4799 
In Virginia CALL TOLL FREE 800-572-4201 

For information: (703) 643-1063 


Store hours: 


Noon-8 PM 
10 AM-4 PM 


Order hours: 


11 AM 7 PM 
10 AM-4 PM 


Send 3 stamps for a flyer. 


LOOK FOR US 
AT DAYTON 


Dealer inquiries invited. 


inc. 


13646 Jefferson Davis Hwy. 
Woodbridge, Virginia 22191 


MODEL Pro-37 




The Pro-37 follows in the Mosley tradition of high performance, dependability, and quality construction. The Pro-37 is pre 
drilled tor easy assembly. No adjustments or measuring. Average assembly Is about 1V4 to 2 hours. As with all the Mosley 
antennas we use stainless steel hardware throughout. Rugged construction makes our antenna the cleanest, strongest of Its 
class, no cluttered elements or boom to cause electrical and mechanical problems down the road. Put it up and leave it up In 
performances it has no peers...It is as broadbanded or broader banded than any antenna made. Its gain and front to back is 
as good or better than other antennas in its class, even those with longer booms. Mechanically we feel it's the best built. 
The Pro-37 has 7 elements on a 24 foot boom which needs no boom support. It has 3 wide spaced elements on 20 and 15 not 
counting the extra driven element, to meters has 4 wide spaced elements not counting the extra driven element. The Pro-37 
uses a unique direct feed system which enables the driven elements to contribute gain to the antenna, while giving it the 
broadest possible frequency spectrum. Clean design makes the antenna easy to assemble and erect and solves maintenance 
problems. No clutter on the elements or boom. The Pro-37 uses the proven Mosley traps which on the Pro-37 will handle 2.5 
KWDC out on C.W. and 5 KWPEP on SSB. 

We're quite excited about the Pro-37 and we know you will be too! 

Used by K0VUW in the 1983 Radiosport Championship who placed 4th W/VE phone only. 


NEW BROADBANDED TRI BANDER 


MODEL 

PRO-37 

FORWARD GAIN 10 

10.9 DBD 

15 

8.9 DBD 

(Reference Dipole) 20 

8.5 DBD 

FRONT TO BACK RATIO 

25+ DBD 

POWER RATING CW 

2.5 KWDC 

SSB 

5.0 KWPEP 

FEED POINT IMPENDANCE 

52 Ohms 

RECOMMENDED TRANSMISSION LINE 

RG-8/U 

VSWR (1.5/1 or better) 

1.5/1 

MATCHING SYSTEM 

MOSLEY 

NUMBER OF ELEMENTS 

7 

MAXIMUM ELEMENT LENGTH 

299 

BOOM LENGTH 

24’ 

RECOMMENDED MAST SIZE 

2" 

TURNING RADIUS 

19 '8” 

WIND SURFACE AREA (in sq. ft.) 

13.1 sq. ft. 

WIND LOAD (EIA STD. 80 MPH) 

250 lbs. 

ASSEMBLED WEIGHT (approx.) 

81 lbs. 

SHIPPING WEIGHT (approx.) 

86 lbs. 


MaJ. 





1344 Baur Boulevard St Louis Mo 63132 1 314 994 7872 1 800 325 4016 


NOW ALL THESE ANTENNAS ARE UPSSHIPPABLE' 
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Tell 'em you saw it in HAM RADIO! 





















































































NOW THE PRO-SEARCH BASIC MODEL 
PSE-1A DIGITAL ROTOR CONTROL 

only $199.95 



HJ ■ t 


Remember You Only Make This Purchase Once 


No modifications are 
necessary 

Disconnect your 
present antenna 
control system and 
connect ours. 

PSE-l A is used with 
HAM M. HAM-II. 

III. IV. and TX,. 

Other models 
available 

To Order: 


1-800-325-4016 
1-314-994 7872 (Missouri) 

Or Write: 


Pro-Search Electronics Inc. 
1344 Baur Boulevard 
St Louis. Mo 63132 
• Patent Pending 


For Contesters, 

DX’ers, Handicapped 
Operators and General 
Purpose Ham 
Operators: 


The Most Advanced 
Antenna Control 
Availble... 


■ Bright Easy to 
see V* * LED’s. 

■ Automatic Brake 
Control 

■ Single Button 
Movement 

■ 2 Memories 

■ Punch in Headings 


Pro-Search is 
Adaptable To Many 
Systems. Simple 
To Install. 


Contesters: 


Need a complete system? 

Add a new Telex Ham-IV for 
only $100.00 when purchased 
as a package! Don't miss this 
one offer only available for a 
limited time ..Pro-Search The 
Quality Controller Company. 




Pro-Search Rotor Controls 
handles your Rotor for you! 

No Mods to your Rotor just 
connect your present 8 wire 
cable to our unit and it will 
allow you Hands Off Operation 
while brightly displaying your 
Rotors position on s h inch 
LEDS. 


DX'ers: 


The PSE-1A automatically 
handles the Rotors brake 
protecting you against 
accidently dropping it in while 
your Rotor is still moving. 

New or Old Hams: 


Display 


Programmable 
Keyboard and 
Functions 


PSE-1A + Ham IV 299 95 
PSE-1A + T2X" 344 95 


wilh permiSMon o> TELEX'HY GAIN 


WHY NOT HAVE THE BEST IN CONTROL SYSTEMS 
FOR PENNIES MORE? 


Compare Our Price To A Manual System 
— Very Close — 

In Performance Light Years Away! 


PRO-SUHCn 

Reaching The World 



More Details’ CHECK OFF P..i|»- 128 


177 


April 1984 E23 61 






















































tebook 


Ten-Tec 

Corsair modification 

Separation of the AGC and RF/IF 
gain functions in modern transceivers 
provides improved receiver operation. 
In a receiver in which the AGC remains 
on when the RF/IF manual gain con¬ 
trol is backed off from the maximum 
position, SSB reception can be im¬ 
proved by adjusting the gain until the 
received noise signal is just above the 
receiver minimum-signal threshold. 
The Ten-Tec Corsair incorporates sep¬ 
arate receiver AGC and manual IF-gain 
controls. 



When operating the Corsair with the 
IF-gain turned down, the S-meter read¬ 
ings for a given signal strength are 
reduced. In order to obtain meaningful 
S-meter readings, it is necessary to 
momentarily turn the IF gain to maxi¬ 
mum. This modification provides that 
function through the addition of a 
"momentary" switch as shown in 
fig. 1. 


The switch is a subminiature, nor- 
mally-open, spring-return push button. 
To take an S-meter reading the button 
is depressed shorting the wiper to the 
top of the control. Due to the excellent 
AGC characteristics of the receiver, 
there's no blast from the speaker. 

There's a convenient space on the 
Corsair's front panel for mounting the 
push button — to the right and above 
the center of the manual IF-gain con¬ 
trol (RF GAIN). Radio Shack subminia¬ 
ture push-button switch No. 275-1571 
is a good, if not exact, match for 
the SPOT push button on the Corsair 
panel. 

This technique can probably be 
adapted to other transceivers with an 
AGC function that remains operative 
over the full range of the RF/IF manual 
gain control. 

Jack Geist, N3BEK 


visual telephone ring 
indicator 

At the company where I work, there 
are four offices — each with its own 
telephone — along a corridor, with a 
conference area across the hall. When¬ 
ever the staff was gathered in the con¬ 
ference area and one of the office 
phones would ring, it was impossible 
to tell whose phone it was; obviously, 
a light above each office door to indi¬ 
cate a ringing telephone would mini¬ 
mize interruptions and save steps. 

The telephone company offered to 
install such a device for $52 per phone, 
and charge a monthly rental fee as 
well. Fig. 1 shows how I solved the 
problem inexpensively and without the 
phone company; perhaps it will be of 



special interest to deaf persons and to 
all who use RTTY to communicate 
with them. 

J. W. Dates, W2QLI 

quick fix 

for soldering irons 

Tired of paying high prices for sol¬ 
dering gun tips? Make your own out 
of No. 10, 12, or 14 copper wire. Just 
tap the two existing holes to take a 
No. 8 bolt and insert your new tip. 

There's also no need to pay five or 
six dollars for a new switch. When a 
switch on my Weller iron stopped 
working, I drove out the pin fasteners 
with a small nail and carefully re¬ 
moved the cover. Sure enough, I 
found a broken spring. I found a re¬ 
placement spring at the hardware 
store for forty cents and cut it in half. 

I then squared off the cut end, hold¬ 
ing the switch assembly with my 
thumb, and worked the new spring 
into the case. Putting on the cover 
and replacing the pins, I wired in the 
switch and reassembled the gun. 

John Labaj, W2YW 
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THE CHAMP 


BIRD MODEL 4304 

NO ELEMENTS 
25-1000 MHZ 
RF SAMPLING PORT 

AUTHORED mro DISTKtiUTOi 




WEBSTER COMMUNICATIONS INC. 
115 BELLARMINE 
ROCHESTER. Ml 48063 
313-375-0420 

CALL TOLL FREE 

800 - 521-2333 

800 - 482-3610 


DESIG N EVOLU TION IN RF P.A.’s 

Now with 


' Linear (all mode) RF power amp with 
automatic T/R switching (adjustable 


delay) 


(MHz) 

(W) 

(W) 

• Receive preamp option, featuring 

r,aAc CCTC / Irtti/pcl nmcp f in 11 r o hot - 

1410 

1410G 

144 

160 

10 

Udnb rciO (lUWcol llUlac iiyutc, Ucl 

ter IMD). Device NF typically .5 dB. 

1412 

1412G 

144 

160 

30 

• Thermal shutdown protection incor¬ 
porated 

2210 
• Vin<, 

220 

130 

10 

• Remote control available 

2212 
221 2G 

220 

130 

30 

• Rugged components and construe- 

tinn nrnuirlp fnr c■■ dp nnr nrnHtirl 

4410 

4410G 

440 

100 

10 

IIUI ■ Y-Ji WVIUC 1VJf oU^rCI IUi |JI l/UUUI 

quality and performance 

4412 

4412G 

440 

100 

30 


i Affordably priced offering the best 
performance per dollar 
i Designed to ICAS ratings, meets FCC 
part 97 regulations 
' 1 year transistors warranty 
i Add $5 for shipping and handling 
(Cont. U S.). Calif, residents add ap¬ 
plicable sales tax. 

1 Specifications/price subject to change 


1 Models with G suffix have GaAs FET pre¬ 
amps. Non-G suffix units have no preamp 

2 Covers full amateur band Specify 10 MHz 
Bandwidth tor 420-450 MHz Amplifier 


*SEND FOR FURTHER INFORMATION* 

__ TE SYSTEMS 

^ P.O Box 25845 

qvctcxxc Los Angeles, CA 90025 
8YBTEM8J (213) 478-0591 


REL IABILITY 


Precision Quartz Crystals 70 KHz to 200 MHz. International is a 
major supplier to the commercial, industrial, and amateur crystal market. 


—___ ■ - , For complete information contact our sates department 

q nn INTERNATIONAL CRYSTAL MFG. CO., INC 

I—■ ■-ILJLJLJ 10 worth Lee PO Bo* 26330 Oklahoma Citv. Oklahoma 73126 (405) 236-3741 


10 North Lee. PO Bo* 26330. Oklahoma Crty. Oklahoma 73126 (405) 236-3741 


Have a name—but 
need the Call Sign? 

Traveling—and want 
to meet local Hams? 

NOW AVAILABLE- 

1983-1984 Amateur Radio 

NAME INDEX 

By Name and Call 
1983-1984 Amateur Radio 

GEOGRAPHICAL INDEX 

By Stale. City. Street No and Call 


No trills directories ot over 435.000 
U.S. Radio Amateurs. 8Vzx11, easy to 
read format. Companion directories 
to the 1983-1984 
AMATEUR RADIO 


CALL DIRECTORY 


U S Listing 


• NAME INDEX—$25.00 

• GEOGRAPHICAL INDEX—$25.00 

• CALL DIRECTORY—$14.95 

Add $300 shipping to all orders 

Dealer/Club inquiries welcome 

Send your order enclosing check or money order r 
US dollars to 

Buckmaster Publishing 

Whitehall 

Mineral VA 23117 US A - pig 

(703)894 5777 ° 
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Kantronics interface ll 

The Interface For 

Apple , Atari , TI-99/4A, TRS-80C, 

VIC-20, and Commodore 64 

Computers 



Interface II is the new Kantronics transceiver-to- 
computer interface. Interface II features a highly 
sensitive front end with mark and space filtering. 

Even the most discerning operator will be surprised 
with the Interface Us ability to dig out signals in 
poor band conditions. Our unique tuning system even 
displays signal fading. 

Kantronics Software — 

Hamsoft 

Our original program for reception and transmission of 
CVV RTTY ASCII. Features include Split Screen Display. 
Message Ports. Type-ahead buffer, and printer compatibil¬ 
ity. Apple Diskette S29.95. VIC-20 cartridge $49.95. Atari 
board $49.95. TRS-80C board $59.95. TI-99 4A cartridge 
$99.95. 

Hamtext 

All the features of Hamsoft with the following addi¬ 
tional capabilities: text editing, received message storage, 
variable buffer sizes, diddle, word wraparound, time 
transmission, and text transmission from tape or disc. The 
program is available on cartridge for the VIC-20 or 
Commodore 64. and diskette for the Apple. Suggested 
Retail $99.95. 


X-Y scope outputs and dual interface outputs for 
VHF and HF connections make Interface II compati¬ 
ble with almost any shack. All three standard shifts 
are selectable, and Interface II is AMTOR compati¬ 
ble. Interface II is designed for use with Kantronics 
software. 

The Industry Standard 

Hamsoft Amtor 

This program has Hamsoft features with the added 
ability of communicating in the newest coded amateur 
format-AMTOR. AMTOR offers error free low power 
communication. Hamsoft Amtor is available for the Atari. 
TRS-80C. VIC-20, and Commodore 64 computers. Sug¬ 
gested Retail $79.95. 

Amtorsoft 

For the serious AMTOR operator using a VIC-20. 
Commodore 64. or Apple computer. This program is 
similar to Hamtext in capabilities, but can only be used for 
AMTOR. The Apple version includes both Hamtext and 
Amtorsoft on one diskette ($139.95). while the Vic-20 and 
Commodore 64 cartridge is just Amtorsoft ($89.95). 
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Kantronics UTU 


The Universal Terminal Unit 
For Everyone Else 



KANTRONICS SETS A NEW STANDARD WITH THE 
KANTRONICS UNIVERSAL TERMINAL UNIT. 


UTU allows any computer with an 
RS232 port and a terminal program to 
interface with any transceiver. Additional 
software isn’t necessary with UTU. as an 
internal microcomputer gives the unit data 
processing capabilities to send and receive 
in four coded amateur formats: Morse code. 
Radioteletype, ASCII, and AMTOR. 

Sample terminal programs for IBM, 
TRS-80 Model III and IV. Kaypro, and other 
computers are included in the manual. 
Enhanced features can be user defined by 
altering the terminal program, giving you 


flexibility to program for your specific needs. 

The Kantronics Universal Terminal Unit 
can send and receive CW at 6-99 WPM; 
RTTY 60. 67. 75. 100. and 132 WPM: 
ASCII 110. 150, 200. and 300 baud: and 
AMTOR. Dual tone detection and our 
unique bargraph tuning system make tuning 
fast and easy. Additional LEDs indicate 
Lock and Valid status during AMTOR 
operation. The RS232 port is TTL or RS232 
level compatible. 

If you’ve been waiting for a Kantronics 
system for your computer, the wait is over. 


For more information contact an Authorized Kantronics Dealer, 

or write: KiKSntTOfliCS 

1202 E. 23rd Street 
Lawrence. Kansas 66044 
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TV28 144 144MHz Transverter Kit 

Nf< 2dB • Output lOOmW max • Input 
drive 1 lOOmW (Ad|ustable) • DBM 
• TX & RCV $109 95 

Pa1441 10 watt Linear Amplifier KH 

C ompamoo Linear amplifier for TV28 144 
Input 50mW • Output 10 walls • 13 8V 

$94 95 

Higli Performance Low Noise DBM Con 
verier* K2006 50MHz 28MHz Converter 

Nf <1 4 dB • Gain 20 dB • High Q Filters • 
Superior Dynamic Flange 13 8V $109 95 

K2001 144MHz 28MKz Converter 

Same specifications as K2006 $109 95 

K7001 *32MHz 28MHz Converter 

Same specifications as K2006 except 
NK 2 3dB $109 95 


K2301G 1296MHz 28/144MHz Convener 

GaAsFet front end • Nt< 1 7dB $149 95 

GaAsFet Preamplifiers 

DX144 Nt 4dB • Gam 25d8 Tytacal $124 95 
DX432 Nt 5dB • Gain 20dB Typical $124 95 
0X12% Nl 8dB • Gam 18dB Typical 

$124 95 

0X2304 Nf 1 3dB • Gain 13d6 Typical 

$134 95 

SPECIAL ORDER MOOELS 

DX43?s Nf 3dB • Gam 20 dB Typical 
DX12%s Nt 5dB • Gam 20 dB Typical 
DX2304S Nf 8dB • Gam 16 dB Typical 

CALL* 

LT23S 1296MHz 144MHz Transverter 

Nt 1 8dB • GaAsFet front end • Power 
out 10 watts • Bmlt m wattmeter' CALL' 

LSM24 OSCAR MODE L Up-converter 

Dual channel 1269MHz transmit up converter 
• Power output 5 walls • Drive 500m W 
10 watts (AdiustatHe) $299 95 


Microline 13 2304 Transvener System 

This transverter system is comprised of the 
followino modules SRM13 Receive Mixer • 
STM13 Transmit Muei and the SL013 Local 
oscillator Combined these modules y*eid the 
following performance Nf 4dB • Power out 
500mW typical • 144MHz Drive ?0mW 
500mW $399 95 

PA2310 10 watt 1296MHz Linear Amplifier 

Frequency Range 1250 1296MHz Drive re 
quirements 500 750mW • Power out¬ 

put 10 watts (SS8 CW FM) 4 watts (ATV) 

CALL' 

UHF432 28 432MHz Transvener Kil 

This transverter system is comprised of the 
following modules EM70 Receive Mixer • 
FA70 Local oscillator and the SM70 Transmit 
Mixer Combined these modules yield Nf 
1 6 typical • Power output lOOmW • Both 
Tx and RCV modules use DBM s' $169 95 


PA4321 10 watl Linear amplifier KH 

Companion linear amplifier tor UHF432 28 
Input 50mW • Output 10 watts • 13 8V 

$114 95 

UHF1296-144 1296MHz Transvener Kil 

This transverter system is comprised of the 
following modules UEM 2 Receive Mixer • 
UFA 2 Local oscillator and the USM 2 Trans 
mit Mixer Fteq range 1250 - 1300 MHz 
depending on Xlai Nf 4dB • Power out 
400m W CALL' 

USL-2 S watt Linear amplifier Kil 

Freq range 1250 1300MHz • Input 
400mW • Outpul 5 watts 13 8V CALL' 

There are numerous other products available 
from SSB Electronics and The VHF SHOP 
ranging from mast mounted preamps to VHF 
• UHF • SHF test equipment Send 5 
stamps tor our March 84 illustrated catalog 


YAESU — factory authorized dealer — 
»LHt call for your special price. 


~VHF SHOP**®* 

Box 349 RD 4 Mounlainlop Po 18707 ( 7I7 ) 868-6565 


ucn/isj 

accepted 


Send 5 Stamps 
lot 50 + page Catalog 


PRICES REFLECTED INCLUDE » 2% CASH DISCOUNT 
All prices F06 Mouniaintop except wtiere indicated 

SPRING HOURS 

M-F 4 p.m.-11:30 p.m. 

Weekends Can Anytime!' 207 
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SHIPMENT Dl EXPERIMENTERS SPECIALS! WHILE THEY UtSTIII 


Hi Pro Repeaters 




Dual SA 400 Mini Floppy w power supply fan 

Z 80 controller board w2716 roms in Bur 
roughs case W schematics 


! 299! 


\maggiore electronic lab. 


Manufacturers of Quality Communications Equi pment 


-Dual Sided, Dual Minidiskette Drive w su PP i y . nrnoo 

&2TEAC iw SA-400 interlace) Mini-Floppy O/nll 

Drives in DEC case lUUu 


□ 


9" Cumpusile Video inpul CRT Monitor 

requires approx 12 VDC 1 2A VDC m attrac¬ 
tive case With schematics 


unu** 1 

sQQ 00 



I/O IBM "Seleclric" Type writer Priuler vn u* ed 

r L * TTl IHRII, driver transistors & solenoids With . apfftQQ 
^Hml 220 VAC motors installed plus used s P are 60 J/l * 1 II 
2 1 10VAC motor included Free With data lUUtl 


CRT Terminals built by a major OEM these 

terminals include 3 microprocessor boards (In¬ 
terlace CPU & CRT) plus composite video & 
switching power supply 48 K of roms Er¬ 
gonomic design and more Experimenter spec¬ 
ial includes Data Keyboard RS-232 I O plus 
much more Seems to be quite powerlul 


only" 

s 289: 


Wt 0"er * 6 Used FtOPev DRIVES DISK DRIVES PRINTERS & MORE at BARGAIN PRICES” 
Write or Can tor Our Latest Ffyer NOW" 

S*wm »» 0 m>i» o t IBM Catpoiaao* ^ T 3 1 


WAREHOUSE 18 Granite St Haverhill Mass 01830 
MAIL ORDERS Box 204 Newton New Hampshire 038S8 

617/372-8637 ^ 

Sorry No Collect Calls , 

MasterCard & VISA Accepted 


C omputer 
products & 
■ iferipherals 


] 

• Repeaters 

• Standard and 

• Links 

Computerized 

• Remote Base 

Controllers 

• Low Band VHF UHF 

• Standard and 

• Receivers 

Computerized 

• Transmitters 

Auto Patches 

• Antennas 

• Duplexers 

MAGGIORE ELECTRONIC LAB. 

590 Snyder Ave.. 

Phone (215) 436-6051 

West Chester, PA 19380 

Telex 499 0741 MELCO 


WRITE OR CALL FOR OUR COMPLETE CATALOG 
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portable shortwave receiver 


Compact unit covers 
46 through 100-meter bands 

The design of this compact, high performance short 
wave receiver has evolved over several years. 12 3 Its 
underlying concept, namely low power consumption, 
makes it ideal for DXpeditions. The unit provides 
spurious-free, stable operation and sensitivity com¬ 
parable to commercially-manufactured receivers. 

While the earlier projects sported a digital frequency 
readout using a mechanical counter with a 455 kHz IF 
strip and mechanical filter, 4 the current design includes 
electronic frequency readout and higher frequency IF (in 
the 9-10 MHz range). With the primary objective of low 
power drain, a multiplexed counter was used, incorpor¬ 
ating the Intersil 7207-72081C combination. In this con 
figuration a frequency response exceeding 25 MHz was 
achieved. 

To avoid adding additional I Cs to this project, the VFO 
output was read directly without any signal condition 
ing. For receive it was desired that the displayed frequen¬ 
cy be equal to the tuned frequency; there are several 
methods of accomplishing this. 

Use of a 10 MHz IF strip and a VFO tuned above the 
IF frequency is one method. Bydeleting thefirstdigitof 
the display, one reads the true receiver frequency. 4 Use 
of a 9 MHz IF strip and a VFO tuned above the HF fre 
quency is another method. Again, deleting thefirst digit 
from the display will produce a readout indicating exactly 
1.0 M Hz above the received frequency. By rewiring the 
MHz digit, this can be made to display 1.0 MHz lower 
(i.e., than the true tuned frequency). 



fig. 1. Front view of receiver shows unit mounted on 4-inch 
removable slip on tilting pin. which eliminates paraHax effects 
on S meter readings and frequency display. Panel controls 
(left to right) include: antenna. RF bandswitching, VFO band 
switching, and gain knob (below). S-meter is in center, tun¬ 
ing knob is at right, just below 4-digit display. 


The first method is particularly convenient from a 
mechanical standpoint. Judging from the response to 
earlier articles, most builders have had difficulty in 
locating a convenient source of 10 MHz crystal filters. 
Considering the costs involved, it may pay to build your 
own crystal filter. 5 . 6 

Other methods (still using a 9 MHz filter and a VFO 
tuned above IF) involve reading only the last three digits 
(1,10, and 100 kHz) and reading the MHz number off the 
skirt of the bandswitch knob. While this may sound a bit 
crude, it offers the advantage (over bandswitching the 
MHz digit with diodes) of reduced current drain. It is also 
possible to control the MHz digit by a push-button 
switch, and to switch it on only when the MHz reading 
is actually needed. 

One improvement over the earlier designs is the re- 
1 placement of the antenna trap, set at the IF frequency, 
by a notch that attenuates IF signal feed-through con¬ 
siderably; this is particularly helpful because in some 
i areas the 10 MHz signal from standard frequency sta¬ 
tions may reach a local field strength level high enough 
to cause performance degradation. Extensive shielding 
and care in front-end design should be used in such 
j cases. 

design 

This approach employs the later method and covers 
3.0-6.5 MHz in two bands. Its coverage can be ex¬ 
panded to include the 7 MHz ham band or other fre¬ 
quencies of interest by making provisions for proper 
readout options, and adding more digits, if needed. 
However, if one prefers to leave this project in its 
( simpler form, satisfactory results can be achieved by 
adding an external converter. 7 

All bandswitching is performed electronically, using 
transistors and miniature toggle switches. Because 
transistors are back-to-back diodes, using input-output 
. signal isolation appears to be better than using diodes. 
This is particularly true for the VFO circuit. 

The power supply circuit takes either 12 VAC or DC 

I at its input jacks and acts as a polarity inversion protec- 
i tor. To keep power consumption down, thecountercan 

be turned off when not in use — for example, when you 

II remain on the same frequency for an extended period 
of time. 

j Another improvement is the adoption of a passive 
balanced mixer, using Germanium diodes; the receiver 
'i front-end response thus becomes considerably 
, "cleaner," as cross modulation and spurious response 

, is reduced. 

By Jack Perolo, PY2PE1C, P.O. Box 2390, Sao 
Paulo, Brazil 
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Get Your Best Deal... 

Then CALL US ... TOLL FREE! 

1-800-238-6168 (In Tennessee, call 901-683-9125) 


^KENWOOD 


When you call, talk to a Qualified Ham Operator! 
(Ask for MARSHALL, KU40, or BILL, W4TNP) 


■yAUTHORIZED DEALER FOR: Kenwood, ICOM, WE 

A vlIwl. Drake, Ten-Tec, Santee, MFJ, Astron, AEA, Mirage, 

B&W, Hustler, Cushcraft, Larsen, Hy-Gain, and TRADE 
others.... PLUS CURRENT USED GEAR 

Memphis Amateur Ca "'" , ™ i58 ' 
Electronics, Inc. 

1466 Wells Station Rd„ Memphis,TN 38108 ^ay'oioT^ (Central Time, 


After the sale, 
it’s the service 
that counts! 
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SEE YOU AT DAYTON HAMVENTION 


HAL 2304 MHz DOWN CONVERTERS (FREQ RANGE 2000/2500 MHz) 

2304 MOOEL »1 KIT BASIC UNIT W/PREAMP LESS HOUSING & FITTINGS $19.85 
2304 MODEL #2 KIT (w.lh preamp) $29.95 

2304 MODEL »3 KIT (with High Gam preamp) $39.95 

MODELS 2 A 3 WITH COAX FITTINGS IN A OUT AND WITH WEATHER PROOFED DIE 
CAST HOUSINGS 

BASIC POWER SUPPLY $19.95 

POWER SUPPLY KIT FOR ABOVE WITH CASE $24 95 

ANTENNAS A OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO 

2100-2500 MHZ 

•AMR II COMPLETE UNIT 

COMPLETE SYSTEM AS SHOWN NOT A KIT INCLUDES 
A PC BOARD. POWER SUPPLY. CABLES A CONNEC 
TORS-PRE ASSEMBLED AND TESTED 24<JB GAIN 
OR GREATER 

BUY YOUR FIRST UNIT AI $99 95 
3 OR MORE UNITS AT $419 95 ea 

_ -HAM MICROWAVE RECEIVER 

NTSC RF Modulator with saw tiller M $19.95 

(lor use with computers, satellite systems and interlacing) 

Cabinet power supply and hardware $12.95 

HAL Proximity Keyer $19.95 

HAL 1.2 GHz Prescaler r>udt and tested $89 95 

PRE-AMPLIFIER 

HAL PA 19 WIDE BAND PRE AMPLIFIER. 2 200 MHz BANDWIDTH ( 3<1B POINTS). 
19(IBGAIN FULLY ASSEMBLEQANDTESTED$8.95 

HAL PA 1 4 WIDE BAND PRE AMPLIFIER. 10 MHz TO t 4 GHz. l2dB GAIN 

FULLY ASSEMBLED AND TESTEOS12 95 
HAL PA 2.1 GHz 2 STAGE PRE AMPLIFIER. DESIGNED FOR2304 DOWN CONVERTER 
MADE TOPIGGIE BACK ON THE 2304 BOARD OFFERS 20dB GAIN ALSO HAS AN 
IMAGE REJECTION FILTER FULLY ASSEMBLED AND TESTED $34 95 

SHIPPING INFORMATION ORDERS OVER $25 WILL BE SHIPPED POST PAID EXCEPT 
ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED ON ORDERS LESS 
THAN $25. PLEASE INCLUDE ADDITIONAL $2 50 FOR HANDLING AND MAILING 
CHARGES SEND 20c STAMP FOR FREE FLYER 

HaL-TrONIX'nc. gp - S'&t 


P.O. BOX 1101 
SOUTHGATE, MICH. 48195 
PHONE (313) 285-1782 
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"HAL" HAROLD C. NOWLAND 
W8ZXH 


BEAM ANTENNA HANDBOOK 

by Bill Orr. W6SAI 

Recommended reading Commonly asked questions like What is the best 
element spacing? Can dillerenl yagi antennas be stacked without losing 
performance? Do monoband beams outperform tribanders? Lots ot construc¬ 
tion protects, diagrams and photos 198 pages 1977 1st edition 

RP-BA Softbound $7.95 

SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr. W6SAI 

Learn how to build simple, economical wire antennas Apartment dwellers 
lake note' Fool your landlord and your neighbors with some ot the "invis¬ 
ible antennas found here Well diagramed 192 pages Ej1972 

RP-WA Sottbound S7 95 

THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr. W6SAI and Stuart Cowan. W2LX 

Contains lots ot well illustrated construction protects lor vertical, tong wire 
and HF/VHF beam antennas There is an honest tudgmenl ol antenna gain 
figures information on the best and worst antenna locations and heights a 
long look at the quad vs the yagi antenna, information on baluns and now 
to use them, and new information on the popular Sloper and Delta Loop 
antennas The text is based on proven data plus practical, on the-air experi¬ 
ence The Radio Amateur Antenna Handbook will make a valuable and often 
consulted reference 190 pages £11978 
RP-AH Softbound S7.95 

ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr. WBSAI 

The cubical quad antenna is considered by many to be me best DX antenna 
because ot its simple, lightweight design and high performance You'll tmd 
quad designs tor everything tiom the single element to the multi element 
monster quad plus a new higher gam expanded quad (X 0) design 
There's a wealth ot supplementary data on construction, feeding, tuning, 
and mounting quad antennas 112 pages 1977 
RP-CO Softbound $6.95 

Please add St 00 to cover shipping and handling 

HAM RADIO’S BOOKSTORE 

GREENVILLE, NH 03048 ^ mb 













Driving a passive mixer requires a high 
injected VFO signal level. Consequent¬ 
ly a suitable amplifier was designed for 
this purpose. Under load conditions, the 
VFO output is3.0-3.2 volts. The value of 
the buffer emitter capacitor was select¬ 
ed for flattest output voltage within the 
VFO frequency range desired. 

construction 

The photos (figs. 1,2, and 3) illustrate 
construction details, while the schemat¬ 
ics in figs. 4, 5, and 6 provide the elec¬ 
trical circuits. 

Thissetmeasures5.5 x 2 x 6inches 
(140 x 50 x 150 mm) and weighs 4.6 
pounds (2.1 kg), excluding the wall 
adapter. In Brazil, the cost of parts 
comes to about $280; the unit requires 
about 300 hours to build. 

Cabinet material is 18 gauge stainless 
steel, with a 16-gauge front panel to per¬ 
mit better engraving. The back panel 
and main chassis are made from 1 /8 inch 
thick aluminum; theshieldsarealsoalu- 
minum, butonly 1/16 inch thick. All PC 
boards are fastened with 4-40 stainless 
steel screws, and use 1 /4 inch aluminum 
round pillars. 

The weight could be reduced by using 
lighter components and thinner plates. 
However, for greater stability, and as a 
matter of habit, I prefer to use the thick¬ 
nesses specified. 

Some substitution of components 
may be necessary if specified parts are 
difficult to obtain. For example, the 
Polar 104 pF main variable capacitor is 
a high quality British import, fully sil¬ 
vered, on ceramic insulation, with bear¬ 
ings at both ends. (J.W. Miller used to 
distribute these in the U.S.) The 10:1 
vernier, manufactured by Jackson in the 
U.K., is also heavy-duty. The 9 MHz 
crystal filter is Japanese, witha 1.8kHz 
bandwidthat 6dBand3.5kHzat 60 
dB. (It's available through Yaesu deal¬ 
ers.) Should substitution be required, 
the German import by KVG is also suit¬ 
able, and available. The S-meter, of 
Japanese manufacture, uses a 1 mA 
movement and is directly calibrated in S- 
units. The IF coil forms are made in 
Brazil; their base measures about 0.6 
x 0.6 inch (15 x 15 mm), 0.8 inch (20 
mm) high, with a coil diameter of 1/4 
inch. (J.W. Miller distributes a similar 
unit in the United States.) 



fig. 2. Top view of receiver. Top left PC board includes regulated power supply and audio 
stages. Right side PC includes IF stages, detectors. AVC amplifier and S-meter zero set¬ 
ting trimpot on this double-sided board. Bottom left PC includes VFO transistor, amplifier, 
and buffer together with electronic bandswitching components. (Note the use of silver mica 
capacitors on VFO input circuit.) 

Note: The 9 MHz antenna trap is at the top left, near the antenna input. The 9 MHz crystal 
filter is at the top right, near input of IF PC board Even though it is not visible in this pic¬ 
ture. the crystal filter input pinis shielded belowthereceiver chassisto avoidstraycoupling 
with the RF/mixer PC, located on the opposite side of the chassis At bottom left, main¬ 
tained in a vertical position by aluminum brackets, is a small PC board holding the four¬ 
digit display. The back panel contains 12V input jacks, and two phone jacks, the second 
used for tape recording. 



fig. 3. Bottom view of receiver. Top PC: mixer stage is shown on the left. RF circuits, with 
the toroidal coils and trimmers, are clearly visible. The ten aligned resistors and nearby 
transistors provide electronic bandswitching for the front end. Note that the 40841 tran¬ 
sistor is plugged into a socket, for replacement in case of burnout during field day opera 
tion. Bottom (left) PC houses the entire frequency counter, complete with input signal pro¬ 
cessing. The tuning (VFO) variable capacitor is in the center, linked by an aluminum disc 
to the pinch-rim drive coupled to the tuning vernier. Two electrolytic power supply capacitors 
are visible below the variable capacitor. Note the shielding between the RF/mixer stages 
and counter, and the bracket on back of the S-meter. holding it in place. 
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ASTRON 

CORPORATION 


2852 Walnut Ave., Unit E 
Tustin, CA 92680 
(714) 832-7770 


INSIDE VIEW - RS 12A 


Conodion Distributor 
Eostcom Industries. Ltd. 

4511 Chesswood Dr 

Downsview. Ontorio, Conodo M3J 2V6 

(416)638-7995 



ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY 

RS and VS SERIES 

• RUGGED • RELIABLE • 

SPECIAL FEATURES 

PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED 

• INPUT VOLTAGE 105- 125 VAC 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 

• OUTPUT VOLTAGE 13 8 VDC ± 0 05 volts 

Irom excessive current 4 continuous shorted output 

(Internally Adjustable: 11-15 VDC) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 

• RIPPLE Less than 5mv peak to peak (lull load 

except RS-4A 

• MAINTAIN REGULATION 4 LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY • MADE IN U SA. 

4 low line) 



MODEL RS-50A 

RM-A Series 


MODEL RS-7A 


RS-M SERIES 



MODEL RS 35M 


VS-M SERIES 


_MOD EL RS-50 M_ 

19" X JV4 RACK MOUNT POWER SUPPLIES 
Continuous 
Model Duty (AMPS) 


MODEL VS-50M 


Size (IN) 
HXWXD 

SV« v |9 . J2'/, 
5’« 19 • 12', 


Shipping 
Wt. (lbs.) 



< Switchabte volt and Amp meter 


MODEL 

RS-12M 

RS-20M 

RS-35M 

RS-50M 


Continuous 
Duly (Amps) 

9 

16 

25 

37 


Size (IN) 
HiWiD 

4'/? x 8 x 9 

5 x 9 x lO'/z 
5x11x11 

6 x 13 J /« x 11 


> Seperate Volt and Amp Meters 

> Output Voltage adjustable from 2-15 volts 

• Current limit adjustable Irom 1.5 amps to Full Load 


Shipping 
Wt (lbs) 

13 

18 

27 

46 
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fig. 4. Schematic of portable shortwave receiver. 























table 1. 

Coils required for construction of portable shortwave receiver. (Unless otherwise noted, all wire is No. 28enamel.) 

coil 

description 

frequency 
range, MHz 

LI 

18 turns in 3 layers on a 3/16~slug-tuned ceramic form (No. 31 wire) 

9.0 

L2,L3 

RF coil 6 turns and 50 turns (No. 31 wire), respectively on Amidon T-37-2 toroid 

3.0-6.5 

L4 

RF coil 50 turns No. 31 wire on Amidon T-37-2 toroid 

3.0-6.5 

L5,L6 

mixer input — Quadrifilar wound on a3/8 x 3/8 x 1/4-inch ferrite bead, 6 turns +6 turns, with the center 


L7,L8 

tap of the primary coil not connected 

mixer output — Trifilar wound on a 3/8 x 3/8 x 1 /4-inch ferrite bead, 6 turns + 6 turns 


L9 

first IF coil — 40 turns in 2 layers on a 1 /4 inch slug-tuned nylon form with aluminum shield 

9.0 

L10 

second IF coil — 18 turns on a 1/4 inch slug-tuned nylon form with aluminum shield 

9.0 

L11, L12 

third IF coil — 18 turns and 6 turns on a 1 /4 inch slug-tuned nylon form with aluminum shield 

9.0 

L13 

VFO coil — 10 turns in 2 layers on a 3/16 inch slug-tuned ceramic form 

12.0-15.5 


The pinch-rim drive mechanism has an 8:1 reduction 
ratio and is homebuilt, using a 1 /32 inch thick duralumin¬ 
um discand a 1 /2 inch brass shaft. Thisgivesthe tuning 
unit a "velvety" feel and, considering that the variable 
capacitor swing required a rotation of about 160 degrees, 
an overall reduction ratio of about 1:35. 

Depending on the size of the tuning knob, comfortable 
tuning can be achieved up to a tuning rate of 40-50 
kHz/turn; therefore, each bandspread should not ex¬ 
ceed (35)(50) = 1,750 kHz. 

choosing coils 

Table 1 lists the coils necessary for the coverage 
given; all wire is No. 28 enamel, except where noted. 

If other band coverage is desired, coils L2, L3, L4and 
LI3 should be modified accordingly to tune the new 
bands of interest; all other coils remain unchanged. For 
the sake of miniaturization, the trimmer capacitor used 
to adjust the counter readout has been replaced by a 
fixed capacitor, marked with an asterisk on the sche¬ 
matics. This capacitor should be adjusted for the crystal 
and the filter center frequency used, generally falling in 
the range of 15-47 pF. Because this circuit is extremely 
stable, I haven't noticed any need to recalibrate this 
unit even after years of operation. 

circuit boards 

The full project uses six 1 /16-inch thick epoxy printed 
circuit boards as follows: 

1. RF front-end and mixer, complete with band¬ 
switching, 2.3 x 4.7 inches (58 x 118 mm). 

2. 9 MHz IF strip and AVC amplifier, on double-sided 
board, 2.3 x 4.4 inches (56 x 110 mm). 

3. Audio strip and power supply, 1.9 x 2.0 inches 
(48 x 50 mm). 

4. Frequency counter, 2.2 x 2.7 inches (55 x 
67 mm). 

5. Four-digit display, 0.9 x 1.8 inches (23 x 
44 mm). 


INTENSIL T20S PIN ASSIGNMENTS 
3 IT 29 a l 3 2 IS IS 26 IT 2$ 

E 8 A 8 D'P-SEGMENT -»E OS C F B A 



fig. 5. Four-digit display schematic. 


6. VFO, amplifier, and buffer, complete with band¬ 
switching, 1.4 x 2.2 inches (36 x 55 mm). 

These circuits, shown inside the dotted lines on the 
main schematic (fig. 4), were prepared using a resist ink, 
and then etched in a ferric chloride solution. The double¬ 
sided IF PC board is protected with Contac™ during 
etching. After etching, the PC boards are cleaned with 
steel wool and painted with acrylic lacquer. 

semiconductor devices 

Philips makes the BF-115, BF-255, A-119, and 
BY-126. Siemens supplies the BC-548, BD-135, and 
BD-136. 

The MPF-102 and zeners are from Motorola; the 40841 
is made by RCA while the 2N3391 is from Texas Instru¬ 
ments. Substitutions can be made, provided care is 
taken to confirm equivalency. 

ICs 7207 and 7208 are manufactured by Intersil; the 
74LS90, a low-drain variety of the7490, isavailablefrom 
many sources. 


72 Q | April 1984 







<%. C. MICRO 


P. O. Bo* 280298 Dallas, Texas 75228 
(214) 271-5546 ^ 


74LS 


EPROM 


DYNAMIC RAM 



BB 

Card 



SOCKETS 


3 



El 


.60 


1 

mu 

.90 

LS02 

.24 

LSI 66 

.99 

LS03 

.24 

LSI 69 

1.25 

LS04 

.24 

LSI 74 

.60 

LS05 

.24 

LS175 

.50 

LS08 

.24 

LS181 

1.99 

LS10 

.24 

LS191 

.90 

LS11 

.24 

LS192 

.80 

LS12 

.30 

LS193 

.80 

LS13 

.50 

LS195 

.65 

LS14 

.50 

LS197 

.85 

LS20 

.24 

LS221 

.80 

LS21 

.25 

LS240 

.95 

LS27 

.24 

LS241 

.80 

LS30 

.28 

LS242 

.90 

LS32 

.36 

LS243 

.90 

LS42 

.49 

LS244 

1.25 

LS51 

.24 

LS245 

1.50 

LS74 

.40 

LS251 

.50 

LS85 

.60 

LS257 

.55 

LS86 

.39 

LS258 

.55 

LS90 

.50 

LS266 

.50 

LS93 

.55 

LS273 

1.25 

LSI 09 

.39 

LS279 

.45 

LS112 

.39 

LS283 

.60 

LS123 

.75 

LS290 

.85 

LSI 24 

2.75 

LS293 

.85 

LSI 25 

.45 

LS298 

.89 

LSI 32 

.50 

LS299 

1.60 

LSI 33 

.49 

LS366 

.45 

LSI 38 

.60 

LS367 

.50 

LSI 39 

.60 

LS368 

.40 

LS151 

.50 

LS373 

1.25 

LSI 53 

.50 

LS374 

1.35 

LSI 54 

1.75 

LS375 

1.19 

LSI 55 

.50 

LS377 

1.49 

LSI 56 

.55 

LS378 

.85 

LSI 57 

.60 

LS390 

1.19 

LS161 

.60 

LS393 

1.19 

LSI 62 

.65 

LS399 

1.25 

LSI 63 

.50 




TTL 


7400 

.19 

74125 

.49 


.19 

74151 

.50 

7404 

.19 

74154 

1.19 

7408 

.24 

74157 

.50 

7410 

.19 

74164 

.75 

7440 

.19 

74174 

.85 

7474 

.35 

74175 

.79 

7486 

.29 

74367 

.59 

74109 

.45 



6500 

6502 

4.50 

6545 

10.00 

6522 

6.95 

6551 

10.00 

6800 

6800 

2.50 

6840 

10.00 

6802 

5.00 

6845P 

10.00 

6803 

14.95 

6850 

2.60 

6810 

2.00 

68A21 

4.95 

6820 

3.25 

68B45 

17.50 

6821 

2.95 




2708 1KX8 450 n.s. 2.20 

27A08 1KX8 350 n.s. 3.95 

2758 1 KX8 -5V 450 n.s . 2.50 

2716 2KX8 

450 n.s. 3.20 

2716-1 2KX8 350 n.s.5.50 

2732 4KX8 450 n.s. 4.75 

2532 4KX8 450 n.s. 5.50 

2764-25 250 n.s. 7.50 


EPROM SPECIAL 


We bought a large quantity of 
2708s from a computer 
manufacturer who redesigned 
their boards. We removed them 
from sockets, erased and 
verified them, and now we offer 
the savings to you. Complete 
satisfaction guaranteed. 

2708 

$1.49 or 10/$ 12.00 


STATIC RAM 


TMM2016-2KX8 

200 n.s. 8/39.95 

2101-1 - 256X4 

500 n.s.75 

21L02-1 350 n.s.65 

2102AL-4 L.P. 450 n.s.49 

2114L-3 1KX4 300 n.s. 

L. P. 2.75 8/16.00 

TMS4044 (MCM6641 C-25) 

4KX1 250 n.s. 8/6.00 

TMS4046 450 n.s.65 

5101E-8 - 256X4 - 

CMOS . $1.00 

HM6116P-4-2KX8 

200 n.s. CMOS . 8/39.95 

6501-5 256X4 - CMOS - Data 
Retention 2 Volts - 22 Pin - 
200 n.s. Typ. - 5V - Very 

Low Power . 1.00 

8108-5 1KX8 NMOS 500 NS 
22 Pin 2.00 


4K STATIC RAMS 


LESS THAN SOC EACH 
MK4104J-4 - 250 N.S. 18 Pin 
Ceramic Computer Mfg. 
Surplus. PRIME. Fully Static. 
Easy to Use. Has Same Pin Out 
as TMS4044, but slightly 
different timing. With Specs. 
(Mostek) 

8 for 5.00 32 for 15.95 

VERY LOW POWER! 


DMA CONTROLLER 


SPECIAL 

9517A-4 (8237-4). 10.50 


5280N-5 (2107B-4 • TMS4060) 


4KX1 . 8/3.95 

4027-4KX1-250 n.s. 1.00 

4116-16KX1-250 n.s. 8/9.00 

4116-16KX1-200 n.s. .. 8/11.50 


4164- +5v 64K 200 n.s. 8/48.00 


8000 



8200 


8202A 

15.95 

8253 

4.95 

8212 

1.25 

8253-5 

5.95 

8214 

2.00 

8255-5 

5.50 

8216 

1.50 

8257 

6.00 

8224 

1.50 

8259A 

4.95 

8226 

3.00 

8275 

19.95 

8237-4 

10.50 

8279-5 

7.95 

8250B 

9.95 

8287 

5.75 

8251 

3.95 




DIP SWITCH 


DT08 BY ALCO 
8 POSITION DIP SWITCH 
Super low profile - 
Made for automatic insertion - 


SPECIAL — .90 _ 10/7.50 

DT-10 . 1.00 10/8.50 


Z80 


Z80 2.5 MHZ CPU . 3.50 

Z80CTC . 3.75 

Z80DMA-DMA . 9.95 

Z80PIO . 3.95 

Z80SIO/O . 16.95 

Z80A-4MHZ CPU . 4.95 

Z80A DART . 9.95 

Z80A-PIO . 5.95 

Z80A SIO/O . 19.95 

Z80B 6 MHZ CPU . 14.95 


UART 


1602 (COM 2017) . 2.95 

1863 . 3.95 

IM6402-+5V High speed 
UART-AY5-1013 pin out 2.95 
INS 8250B 9.95 


2114 SPECIAL! 


COMPUTER 
MANUFACTURERS 
EXCESS INVENTORY 
SALE! 

PRIME! 2114-300 n.s. 
INCREDIBLE PRICE! 
YOU SAVE! 

8/$9.00 

GUARANTEED 


Low Profile SOLDER TAIL 


6 Pin 

14/1.00 

8 Pin 

13/1.00 

14 Pin 

10/1.00 

16 Pin 

8/1.00 

18 Pin 

8/1.00 

20 Pin 

7/1.00 

24 Pin 

6/1.00 

28 Pin 

6/1.00 

40 Pin 

5/1.00 


BUY $10 
GET $1.00 
FREE CHOICE 


F.D. CONTROLLERS 


1771 Single Density .... 15.00 
1791 Double Density ... 20.00 

1793 . 22.00 

1797 . 24.95 

2793 . 35.95 


CONTROLLER SET 


THREE CHIP SET 
1797, 2143-03, 1691 by W.D. 
Compare at up to 86.85. 
B.G. SPECIAL 
All 3 for only $29.95 


CRYSTALS 


32.768 Khz SPECIAL .65 

262.144 .75 

300.000 . 1.00 

307.200 . 1.25 

1.5432 Mhz .75 

I. 8432 . 2.49 

2.000000 . 2.49 

3.000 . 1.15 

3.120. 1.20 

3.579545 - hcis . 1.00 

4.000 . 2.49 

4.194304 . 1.50 

4.433618 .75 

4444.000 . 1.25 

4.9152 . 2.49 

4.916 Bd. Rate . 1.25 

5.000000 . 1.50 

5.0688 . 3.75 

5.616 . 1.59 

8.000 . 1.99 

9.90000 . 1.25 

10.69425 . 3.75 

10.8864 . 1.49 

II. 088 . 1.59 

13.440 . 1.00 

12.000 . 2.75 

15.2 . 1.10 

14.31818 . 2.49 

16.00000 . 1.50 

17.430 . 2.49 

18.2259 . 1.00 

20.000 . 3.75 

21.87108 . 1.00 

22.092 . 1.00 

32.000 . 2.49 

40.000 . 2.00 

87.3333 . 1.00 

91.000 . 1.00 

104.8 . 1.00 


TERMS: (Unlaaa specified •li«wh«r*) Add Si.50 postage, we pay baianca. Orders ovar $50.00 add B5C for insurance. Mo C.O.D. Texas Ra». add 6% Tax. WO Day Money Bach 
Guarantaa on all itama. All Items subject to prior aala. Prlcoe subject to change without notlca. Foreign ordar - US funds only. Wa cannot ship to Maxico. Countrlaa other than 
Canada, add $3.50 shipping and handling. 


























































































... at last ... 
your shack organized! 

A beautiful piece of furniture - your XYL will love it! 

$184.50 S-F RADIO DESK 

^ Deluxe-Ready to Assemble 

Designed with angled rear shelf for your 
viewing comforl and ease of operation. 

FINISHES: Walnut or Teak Stain. 

Floor Space: 39" Wide by 30" Deep 

Additional Information on Request ■ 

Checks. Money Orders. BankAmericard ^ 

and Master Charge Accepted 
F O B Culver City (In Calif Add 6% Sales Tax.) 

_DEALER INQUIRIES INVITED_ 

S-F Amateur Radio /ervice/ 

PHONE (213) 837-4870 4 


Radio equipment 
not included 


Also Available 

Floor Space 51" Wide by 30" Deep 

| $199.50 


4384 KEYSTONE AVENUE • CULVER CITY, CALIF. 90230 


Our 25 th year 

TAKE A VACATION WITH 
A PURPOSE THIS YEAR 

Join students front around the world at 
OAK Mil I \ 

SILVER ANNIVERSARY 

Session 

(>\er 25 years of successful teaching experience 
means upgrading is as easy as I -2-.V 


ronnoiMiKE w 

COMMOOO*! M con* enow • • 

to »a» to# • M Mem Ow* • M • t a a aaa. n • aw. a- 

• ( stutu. • Cfc#«a %• t»o • f .«• •**»««« • ' low. • t> l• 

►. • i e e c«> #-#*•» • 


llgll 


(OMMODOKE 
-I'SEK WHITTEN SOFTWARE- 

Supporting COMMODORE computwi 
Written by uwn. for umti 
♦ GAMES ♦ UT1UTIES a EJ>DCATIOWAL_a_ 

VIC* * 4 ) ' 

collection * l - collection #2 - collection *3 
collection ■ 4 - collection *5 - collection #6 
70+ program* pe* collection - Tepe/Dttk - $1000 

_ JC 

I OMMOIMIKi: «4 ■ 

64 collection e 164 collection • 2 64 collection #3 > 

64 collection *4-64 collection *5 
254 progremt per collection - T*oe/Di*k - $1000 5 

- j 

PET' / CBM* 

5 Utility - Tepev DaK* - $10 00 eech 
11 Gem# - Tiprt Oitki - $10 00 eech i 

6 Educational - Tapet/D'tk* - $10 00 eech £ 

■ UNSETKml Switch 

Work* on Vic 20 or Commodore 64 - $5 00 

AH prices include shipping end handling 
CHECK. MONEY OROERS 
VISA end MASTERCARD accepted 

for A free Catalog Write 

'Public llonuin"*, Inc. 

5025 S Rengetme Rd 

i>«p» HR- 4 

W Milton. OH 45383 
’OOO am 5 00 pm EST - Mon thru Fn 
(513) 698 5638 or {513) 339-1 725 


vie coy i*cno** •• 
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Qu>« I life Habounrt Hotkey • Mwonpa mat 
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CIRCLE 95 ON READER SERVICE CARD 

THE 9ip° TOUCH TONE 

ENCODER 


An ultra 


quality 
ction. Pi 


encoder for absolute 


PP-1 
& PP-1K 



PP-2 
& PP-2K 


igr 

reliability and function. Positive touch key action 


with non-malfunction gold contacts, totally 
serviceable and self-contained. Easy level 
control, no frequency drift, operates in temp¬ 
eratures from -151 to 160'1. Supplied with instructions, schematic, template 
hardware. Call or write for free catalog, dealer’s list and information guide. 

PP-1 S55./PP-1K, S.P.S.T. Adj. Relay $62 P-3, 12 or 16 Key,for custom 

PP-2, $59 /PP-2K S.P.S.T. Adj. Relay $66 installation, flush mount, 3 differeni pj 
M Series=Detached frame for irreg. install. circuits available-request P-3 info 


and 


'EMTIO 

AT4T 


^ipo^ommunications 

Emphasis is on Quality & Reliability 


P O Box 3435 
Hollywood. California 90028 
(213)852-1515 


Your vacation is spent in iho hcntililul Blue 
Ridge Mountains of Virginia with expert in¬ 
structors in friendly surroundings and wit hex 
ecllenl accommodations. 

Oak Hill also has a ham lab scl up for all louse 
Courses offered arc: 

Novice lo Cicncral 
General or Tech lo Advanced 
Advanced to lixtra 

l.earn - don’t just memorize the answers to 
the exam questions. 


C L PETERS, K4DNJ, Director 

Oak Hill Academy Amateur Radio Session 

Box 43 

Mourn ol Wilson VA 24363 


Name 

Address 

Cily/State/Zip 


Call 
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fig. 6. Frequency counter schematic. 


The FND-357 display is manufactured by Fairchild. The counter is sensitive and stable at an input level of 12 

mV into 50 ohms. 


performance 

Current drain on a 12 VDC supply with the display on 
and the volume set at a comfortable listening level is 
90-95 mA; using power supplied by a car battery. Field- 
day type operation can be extended for several days in 
a row without any need to recharge. The counter is re¬ 
sponsible for 50-55 mA of the current drain. Overall 
sensitivity, at 5.0 MHz, is about —125 dBm, using the 
specified crystal filter; loss of sensitivity becomes 
noticeable when the feed voltage drops below 10 volts. 

After a five-minute warm-up period, stability is ± 20 
Hz/hour at 4.0 MHz (i.e., with the VFO running at 14.0 
MHz); this stability is achieved by operating the VFO 
transistor at low voltage (5.6 volts), by selecting the best 
capacitive feedback ratio, by using high parallel capaci¬ 
tance and, finally, by installing silver mica capacitors. 
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TECHNIQUES , <&* 


a very wideband 
no-tune antenna 

It's always refreshing to find an ex¬ 
ample of original thinking, especially 
when it pertains to antennas! (The di¬ 
pole and the ground plane have been re¬ 
invented too many times.) This novel 
antenna was recently described in 
Amateur Radio, the publication of the 
Wireless Institute of Australia,* a 
magazine I highly recommend to the 
readers of this column. 

Some months ago I discussed the so- 
called Australian dipole, a cage-like 
antenna that covers most of the high- 
frequency spectrum.’ This large, heavy 
array has been widely used in Australia 
and Africa, but is still virtually unknown 
in the United States. 

Recently, experiments conducted by 
VK6IMandVK6YXof Western Australia 
have resulted in a grounded version of 
the wideband dipole that can be used 
as a vertical or a sloper antenna. This 
new design covers the frequency range 
of 1.8 to 14.34 MHz, with a measured 
SWR on the feedline across the span 
of about 1.2:1. Thus it seems the 
"VK6-broadband" antenna is an ex¬ 
cellent choice for multiband coverage 
with the new solid-state transceivers 
thatdemandalowvalueof SWR on the 
antenna system. 

The schematic of the antenna is 
shown in fig. 1. Basically it is a "fat" 
monopole with an impedance matching 
network placed about a third of the way 
down from the free end. The antenna is 
worked against a counterpoise ground 
system and is fed through a simple 
broadband transformer. 


antenna assembly 

The "VK-6 broadband antenna" is 
about 75 feet long and isformed of a five- 
wire cage about 6 feet in diameter. It is 
composed of two parts joined by a paral¬ 
lel-connected resistor and inductor. The 



R 


fig. 1. Oblique view of the VK-6 broad¬ 
band cage antenna. Spreaders are 72 
inches long. All five wires are bonded 
together at each spreader as shown. 
Connecting ropes join the antenna sec¬ 
tions. The matching network is placed 
between points A and B of the cages. 
The antenna is fed at the left and a balun 
is used. 


lower cage section is connected to the 
feedline by means of a transformer. The 
upper section is about half the length of 
the lower section. The five-wire cages 
are made of No. 18 semi-hard drawn 
copper wire and the spreaders are 
1 /4-inch diameter fiberglass rods, each 
73inches long. The rodsaredrilled in the 
center and at 1-1/2 inches from each 
end with a 1 /16-inch diameter drill, the 
end holes being at right angles to the 
center hole. 

To fasten a cage wire to the end of a 
spreader, a short length of steel wire is 
passed through the end hole and the 
ends are wrapped around the antenna 
wire. Another short section of steel wire 
joins the four arms at the center hole. 


This antenna should be asssembled in 
a clear, flat area such as a driveway. A 
firm support at each end of the assembly 
area is required. Four fiberglass spreader 
assemblies are required; the two center 
spreader assemblies are connected with 
insulating ropes to take the strain off the 
resistor-inductor assembly. It's a good 
idea to start at one end of the antenna 
and work towards the other, with the 
first wire (preferably the center one) 
strung tightly between the supports. 
The remaining wires can be built up 
around the taut center wire. 

When the assemblies are completed, 
short lengths of copper bonding wire 
connect the outer cage wires to the cen¬ 
tral wire at each spreader assembly. If 
the wires are all pre-cut, the spreaders 
can be adjusted after final assembly 
to make up for minor inaccuracies in 
construction. 

the fixed network 

The network coil is composed of 50 
turns of No. 18 wire closewound in the 
center of a 14-inch section of one-inch 
(outer diameter) PVC plastic tubing. The 
ends of the coil are secured by passing 
them through holes drilled in the form. 
Six2.2K, 1-watt resistors connected in 
parallel (366 ohms, 6 watts) are placed 
across the coil. The coil assembly is 
mounted in the center of the two 
spreader assemblies and secured in 
position with nylon cord. The wires of 
the cage sections are connected to the 
coil ends. The whole assembly should 
be protected from the weather. 


*P.O. Box300, Caulfield, South Victoria, Australia3162. 
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the matching transformer 


The broadband matching trans¬ 
former is shown in fig. 2. It has a bifilar 
winding (2 wires). Note that one of the 
windingsistapped. Take two 4-1/2 foot 
lengths of two different color No. 18 
flexible hookup wires and twist them 
together by holding the wire ends in a 
vise and placing the other two ends in a 
chuck of a hand drill. Keeping the wires 
taut, wind the drill to twist the wires un¬ 
til there are about two turns per inch. 
Wind 24 turns of the twisted pair on an 
Amidon T-200-2 powdered-iron core.** 
Keep the turns pressed against the sur¬ 
face of the core. Connect the start of one 
winding to the end of the other as shown 
in the drawing. 

Mark oneend of thedual winding with 
a spot of paint and considerthisend the 
ground end. Count around the core 18 
turns from the ground end, then care¬ 
fully cut one wire of the winding and 
scrape the exposed ends. Tin the ends 
and solder them together with a short 
length of wire, making a loop in wire for 
a tap point. The transformer is nowfin- 
ished and can be mounted, with coax¬ 
ial fittings, in a weatherproof box at the 
base of theantenna. The ground end of 
the transformer is attached to the 
ground rod and appropriate ground ra- 
dials or water pipes. 

installing the antenna 

Because this is an experimental 
antenna, itwouldbenicetohave thein- 
put end at or near ground level for a con¬ 
venient adjustment and the free end up 
in theair. Toachievethis, thesloper con¬ 
figuration is suggested. The original 
antenna was run from near gound level 
at a 45-degree angle to a point 30 feet 
high. Tests with the antenna in this posi¬ 
tion showed that it had a nearly-omnidi- 
rectional pattern across the operating 
range and that the antenna was capable 
of operating at, or slightly above, the 
100-watt power output level of the test 
transmitter, a Drake TR-7. Measure¬ 
ments indicated the antenna feedpoint 


**Red coded, powdered-iron core, permeability = 10. 
Two inches O.D., 1.25 inch I.D. A L value = 120. 
Available from Amidon Association, 12033 Otsego 
Street, North Hollywood, California 91607. 
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fig. 2. The matching transformer is 
wound on an Amidon T-200-T powdered- 
iron core. Twenty-four bifilar turns are 
used. One winding is tapped for the 
antenna connection 18 turns from 
ground. Note that the tap is on the wind¬ 
ing not connected to the coaxial line. 
(See text for details.) 


was capacitive below 5 MHz, rising to an 
inductive peak at 8 MHz, near zero- 
reactance between 9 and 13 MHz, and 
that it presented a gradual rise in induc¬ 
tive reactance above 13 M Hz. The mean 
input impedance over the operating 
range was about 154 ohms. 

On-the-air tests were run on all bands 
(including 30 meters) with good results. 
Only daylight tests were run on 160 
meters, with excellent signals reported 
out to 50 miles or so. Best of all, no 
antenna tuning unit was required, mak¬ 
ing band changing for those with solid- 
state equipment a breeze. 

a vertical version of 

the VK6 broadband antenna? 

This is an interesting antenna for the 
ham-experimenter who has the timefor 
and interest in new concepts. How 
might the original design, a wire cage, 
be modified to form a self-supporting 
vertical broadband antenna? Such a 
device would be a popular addition to 
any ham station, particularly where it 
would be difficult to erect any otherform 
of efficient broadband antenna. I'll be 
anxious to hear from anyone who works 
with this one. (Thanks to VK6IM and 
VK6YX for refining the concept of the 
Australian dipole!) 

the 4Z4RS two-band 
quad loop 

More and more Amateurs are dis¬ 
covering that the single quad loop 
makes an excellent and inexpensive 


single-band antenna. It has the radiation 
pattern of a dipole and provides a small 
amount of gain over a dipole mounted 
at the mid-point height of the loop. 

Dave, 4Z4RS, has modified his quad 
loop to work on two bands without the 
need for an antenna tuner or balanced 
feed (fig. 3). Hisdesign isfor20and 15 
meters. The loop perimeter is one 
wavelength, 70 feet 9 inches, (21 
meters) on 20 meters. The top of the 
loop is open and a shorted one-half 
wave, 20 meter open-wire stub is at¬ 
tached at this point. The length of the 
stub is 34 feet 8 inches (10 meters). 

The loop is fed at the bottom by two 
gamma matches which are parallel- 
connected to a coaxial transmission line. 
The whole assembly, including the gam¬ 
mas, is made of wire and the loop is 
maintained in position by nylon ropes at¬ 
tached to the side points. 

General dimensions for the gammas 
are given in the drawing. The length of 
the gamma wires and the value of the 
capacitors determine the degree of 
match. For adjustment, the 20-meter 
gamma capacitor is set at minimum 
capacitance and adjustments are made 
to the 15-meter gamma to reduce the 
SWR on the transmission line below 
1.5-to-1. The connection between the 
gamma and the loop is made by a cop¬ 
per clip which can be moved about to 



fig. 3. The 4Z4RS two-band quad loop an¬ 
tenna for 20 and 15 meters. Loop is cut 
for 20 meters and has shorted stub 
which acts as electrical switch for 15 
meters. Parallel-connected gamma 
matches provide good match to coaxial 
line. Approximate gamma dimensions 
are shown. 
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find the proper tap point. Once the 
15-meter gamma is approximately set, 
the 20-meter gamma is adjusted for 
lowest S WR on the transmission line on 
that band. The adjustments tend to in¬ 
teract. A second adjustment of each 
gamma will bring the SWR to near-unity 
at the center frequency of each band. 
When properly adjusted, the loop pro¬ 
vides a very low SWR across each band 
with typical readings of SWR at the 
band edges being 1.5:1, or less. 

The higher the loop is suspended in 
the air, the lower will be the main lobe of 
radiation; DX operation will be improved 
if the apex of the loop is over 35 feet high. 
This puts the bottom of the loop about 
10 feet above ground level. 


new triode 

EIMAC has recently announced the 
3CX800A7, a new tube which should 
be of interest to both Radio Amateurs 
and the HF/VHF world at large. It's an 
800-watt dissipation, “grounded grid," 
high-mu triode rated for full-power 
operation to 350 MHz and is useful to 
450 MHz. A compact powerhouse, it 
measures only 2-3/8 inches high from 
the plate cap to the tip of its base pins. 
Two tubes will provide 1500 watts PEP 
or CW output for Amateur service in 
accord with the latest FCC ruling. 

A data sheet including complete 
specifications can be obtained by 
writing to me at EIMAC, 301 Industrial 
Way, San Carlos, California 94070. 
reference 

1 William I. Orr. W6S Al. ham radio techniques, * * ham 
radio. January. 1983. page 67. 
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When you purchase your tower from Tri-Ex, you 
can be assured that all welds have been done by 
certified welders, all construction and galvanizing 
has met ASTM standards, all towers have been 
constructed in precision jigs, all steel has been 
tested for carbon content and tensil strength. 

When it goes to shipping, John is ready. 


When you decide on Tri-Ex 
you have many models to 
choose from. 

STACKED: 

Light, medium, heavy duty 
10 feet and up. 

CRANK UPS: 

Light, medium, heavy duty 
25 feet to 88 feet standard. 

SPECIAL TOWERS: 

Sky needle, Clementower 
37 feet to 180 feet & higher 


Introducing Tri-Ex's new DX-86 
— 86 feet tall. 25 square feet in 
a 50 mph wind 

Call you local dealer (or details. 
FOR ADDITIONAL INFORMATION WRITE TO 


firi-Ex 

TOWER 

CORPORATION 

7182 Rasmussen Ave 
Visalia, Calif 93291 

P.O. Box 5009 

Visalia, California 93278 

(209) 651-2171 
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ASTRON CUE DEE F9FT-TONNA HENRY ICOM KDK KENPRO KLM LABE LUNAR 
MIRAGE MUTEK LIMITED MICROWAVE MODULES PARABOLIC PUMA SANTEC 
TAMA TET SSB ELECTRONIC TOKYO HY-POWER UHF UNITS YAESU 
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muTek limited 


Low Noise Preamps for OSCAR, EME, 
Tropo, Scatter & FM Applications. 

High Dynamic Range — Low Noise 
Receiver Front-end Replacement 
Boards For: ICOM IC551, IC211, IC251, 
IC271, YAESU FT221, FT225 


SLNA144i — 2 Meter RF Switched Preamp 

NF<1dB • Gain 15<1B Typical Handles 100 waits • Switch Selectable Delay 
• 3 Pole Bandpass Filler • PTT Option 74 95 

SLNASOs — 6 Meter RF Switched Preamp 

Same Specifications as above 74 95 

SLNA220* — 1.3 Meter RF Switched Preamp 

Same Specifications as above except NF<1 3dB 74 95 

TLNA432S — 70cm RF Switched Preamp 

NF<1 4dB • Gam t4dB Typical Handles 100 watts • Switch Selectable 
Delay • 2 Pole Helical Filter • High Quality Coaxial Relays 154 95 

SBLA144e — 2 Meter Mast-Mounted RF Switched MOSFET PREAMP 

NF<1 tdB • Gain Ad|ustable 0-14dB • Handles 250 walls Call' 

GFBA144e — Mast-Mounted 2 Meter GaAsFet System 

The GFBAU4e is a complete Mast Mounted GaAsFet pre-amplifier system 
featuring a Two Stage preamp and a CMOS Sequencer for preamp and 


linear amplifier control NF< 8dB • Gam l5dB Typical • IdB bandwidth 
15MH7 • Handles 1KW PEP • Shack mounted sequencer interfaces to all 
rigs' 249 95 

GLNA432e — Mast-Mounted 70cm GaAsFet System 

Same Specifications as GFBAi44e except NF< 65dB • Handles 250 watts 

Call* 

Front-end Replacement Boards 

Mutek Limited's receiver front^nd replacement boards feature a Low loss 
Nitrogen filled relay. BFR981 Low Noise RF stage. 3 pole Tchebyshev band 
pass filter. High Dynamic range Double Balanced mixer. 2 stages of IF ampli¬ 
fication and a 6 pole monolithic crystal filter This configuration yields 
NF<1 7dB • Image rejectior\>65dB • IM free dynamic ranqe>90dB' 

RPCB551 ub IC551 Board Available June 84 .Call* 

RPCB251 ub IC251 — IC221 Board .131 95 

RPCBl44ub FT221 - FT225 Board .129 95 

RPCB271ub IC271 Board .149 95 
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Bo« 349 RD 4 Mounloinlop Po 18707 


.YAESU — factory authorized dealer — 
. call for your special price. 


MC/Visa 

accepted 


Send 5 Stamps 
for 50 * page Catalog 


PRICES REFLECTED INCLUDE a 2% CASH DISCOUNT 
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an easier approach 
to mastering 

the Morse keyboard 


Learn to type 
and CW is yours 


When the semi-automatic paddie key (better 
known as "the bug") came along it allowed for code 
speeds far higher than had ever been possible with a 
hand key. Its arrival heralded a new era in which CW 
communications could be exchanged in a shorter 
period of time and CW was widely accepted among 
hams. Then came the electronic keyer which, because 
of its ease of operation and better code generation, 
rendered the bug almost obsolete. It, too, allowed for 
faster communications and remains in wide use today. 

Over a dozen years ago the integrated-circuit Morse 
keyboard appeared in the ham journals. The next step 
in the progression of improved keying devices, it could 
not only outrun the electronic keyer in speed, but gen¬ 
erated flawless CW with a fraction of the effort. I built 
one from an old typewriter and was so impressed with 
its operation that it seemed certain KB operating would 
sweep like wildfire through the ranks of CW operators, 
but it didn't. Few of the signals heard on today's bands 
emanate from KBs, despite the fact they can be home¬ 
brewed for substantially less than the cost of a pad¬ 
dle keyer, or even purchased ready-made. You would 
have to have a virtually empty junk box to spend more 
than $10.00 to create the required logic circuitry, and 
if you don't have an antique typewriter to mutilate, 
boards are available in the $20.00 range. 


So what went wrong? Why do so few of us use 
these wonderful devices while the majority continue 
to struggle along, pushing, pulling, squeezing, or just 
generally batting around their paddle? The biggest 
drawback to the use of KBs seems to be that many 
hams never learned to operate a typewriter and fear 
that years of practicing monotonous drills would be 
required to achieve the same speed they have already 
attained on their paddles. The intent of this article is 
to dispel this fear. 

Another reason for the lack of KB acceptance might 
be that unless one has the opportunity to operate one 
on the air, there is no way to appreciate how a KB 
can add to your enjoyment of CW. Most operators 
have a desire to increase their code speed, but when 
listening to the speed merchants who QRQ at 80 or 
better WPM, believe that such a feat is beyond them 
and must require an inborn gift or talent. This just isn't 
so . . . you can do it in less time, and with less effort 
than you may think. 

keyboard operation 

Few articles have appeared on the use of a basic 
KB, so a short refresher might be in order. When a 
key is depressed it closes a circuit, one way or another, 
instantly causing the logic circuitry to begin generating 
the particular character associated with that key plus 
a space. Once started, the logic continues to generate 
the character even though the key switch is opened 
before the character is completed. If the key is held 
down continuously, the character will repeat contin¬ 
ually, with perfect character generation and flawless 
spacing between characters. The logic can produce 
only one character, plus its space, at a time. The key 
switches are locked out, or not enabled (if you prefer 
1C jargon), until that specific character is completed. 

By Chet Francis, W1KZ, 83 Main Street, Pitts¬ 
field, New Hampshire 03263 
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Therefore, for smooth CW operation it is only neces¬ 
sary to depress the next succeeding character before 
the character being transmitted is completed. The 
longer spacing required between words is merely a 
pause in typing when no key is depressed. 

The preceeding paragraph relates to basic KB logic 
without so-called memory capability. In recent years 
some of the logic circuits have been expanded to allow 
you to type continuously into memories or buffers at 
a somewhat erratic rate, and have the output appear 
a few seconds later, automatically smoothed of any 
timing inconsistencies that occurred in the input. 

There is little benefit in being able to type Morse at 
a high rate of speed if your receiving ability is not equal 
to it. If there was ever a secret weapon for increasing 
your receiving speed, it's the basic KB. It may sound 
like something out of the Twilight Zone, but consider 
this: young children without the slightest knowledge 
that Morse characters are formed from dits and dahs 
have become proficient at Morse by listening to their 
own typing on a KB and recognizing the various 
characters by sound only. Most of us learned code the 
hard way. First dots, dashes, and timing had to be 
understood and then the characters were memorized. 
Finally the dots and dashes made letters into words. 
In transmitting Morse by means of a key or paddle, 
the brain is called upon to recall all that it learned about 
the formation of characters. The KB, which makes a 
sound for the character the instant it is keyed, 
eliminates that whole process. 

In essence, the KB is a tireless teacher that com¬ 
municates directly with your subconscious with no ef¬ 
fort on your part. It follows that, as your typing speed 
increases, so does your ability to receive, because the 
brain is no longer required to busy itself with character 
formation but instead can concentrate on hearing what 
has been transmitted. You have only to think the let¬ 
ter A, strike that key, and immediately hear dit-dah. 
The faster you type, the faster you go. 

In the early days of keyboarding it was discovered 
that contrary to popular notion, the speed at which 
CW could be received was not so much limited by the 
ability of the ear and brain to comprehend, as much 
as it was the limitation of the sending device to shape 
legible code. Few operators have the dexterity or en¬ 
durance to operate a paddle at sustained high speeds 
and maintain consistency. 

For the most part, ham CW is recreational com¬ 
munication. We're not operating aboard the Titanic, 
grinding out vital messages with a letter-perfect copy 
for the captain. In fact, we don't have to make any 
copy at all, just a few notes will keep a QSO going. 
With the KB as a teacher, not only does the brain 
recognize the sound of individual letters at increasingly 
higher speeds, but a point is reached where you sud- 
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fig. 1. Letters as they appear on the standard keyboard 
(Qwerty). 


denly realize that instead of hearing the individual let¬ 
ters that make up a word, you hear the complete word 
itself. Morse at that time becomes similar to another 
language, as if you were hearing French, Spanish, or 
some other language in which you are fluent. You 
might be hard-pressed to make a running verbatim 
translation, but the complete thoughts come through 
loud and clear. 

Thus, the KB in and of itself can create a whole new 
world of improved CW communications for anyone 
who is interested. With a basic KB and the ability to 
use it, increased Morse proficiency is assured. 

keyboard arrangements 

Fig. 1. shows the letter characters as they appear 
on a standard KB. Numerals, punctuation marks, etc., 
have been omitted. This alphabetical monstrosity is 
a hodge-podge of letters that could have been set up 
by any moderately intelligent chimpanzee. Its only 
redeeming feature is that the first six letters on the top 
row can at least be pronounced and hence give rise 
to its name: the Qwerty keyboard. One might like to 
think that there was some profound scientific basis for 
the arrangement of the letters, but none has ever been 
uncovered. Instead, it apparently evolved in 1872 when 
some inventors were working the bugs out of a 
typesetting machine. It seems that the type slugs were 
stored in a basket and suspended on wires to permit 
movement. These wires often became entangled, par¬ 
ticularly when the most frequently used keys were 
struck. To solve the problem, KB designers simply 
separated the most frequently used letters from each 
other, placing less frequently used keys between and 
among the more useful ones. 

Take a look at fig. 2; at first glance it may look like 
the work of another chimp. This KB arrangement, 
based on the use of letters in the English language, 
was developed in 1932 by August Dvorak, a professor 
of education at the University of Washington at Seat¬ 
tle, with funds provided by the Carnegie Corporation 
(who knew there just had to be a better way to punch 
a KB). It is generally known as the Dvorak Simplified 
Keyboard, or DSK. Dvorak spent the grant money well 
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by studying the most-used English words, and how 
best to type them with the strongest fingers, while 
minimizing finger travel. His KB layout was proven to 
be superior to Qwerty in every respect, and his 
students ran circles around Qwerty experts in learn¬ 
ing time, speed, and accuracy. Unfortunately, the 
DSK failed to catch on because of the inertia that 
arises when one must make a change from the norm. 
(Will present-day textbooks ever admit that electrical 
current doesn't flow from positive to negative?) Much 
progress is stifled because of the human tendency to 
resist change. 


OOO0000000 
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fig. 2. Letters as they appear on the Dvorak simplified 
keyboard (DSK). 
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fig. 3. Recommended fingering of the DSK. 


To touch-type on any KB, the operator positions his 
or her hands with the fingers over the center, or 
"home", row. Any departure from the home row re¬ 
quires effort and concentration. Dvorak placed all the 
vowels and the most used letters on the home row. 
Other letters are within reach of the strongest fingers 
in accordance with the frequency of their use. Think 
up some common words and mentally type them on 
the DSK. Try the same words again on the Qwerty 
board, and make your own decision as to which is 
easier. You can type about 3000 common words 
without ever leaving the DSK home row. The DSK 
system allows 70 percent of the typing to be done on 
the home row, 22 percent on the upper row, and 8 
percent below. 

Fig. 3 shows the recommended fingers to use with 
each key, as well as where Dvorak located the numer¬ 
als and some punctuation marks. The stronger fingers 


do double-duty at the center of the board, where the 
most-used letters are located. The weaker pinky- 
fingers loaf along and don't often leave the home row. 
For hamming purposes, location of the numerals is 
somewhat arbitrary. Most boards have many more 
keys than shown, so additional punctuation marks and 
CW procedural signs can be placed on unused keys 
wherever they seem most convenient. 

The DSK is not completely dead, and many type¬ 
writer manufacturers will supply them at additional 
cost. Self-study books are available, but not 
necessary. The board can be learned quite readily by 
placing the fingers over the home row, with pinky 
fingers over the A and S. Stroke the keys and return 
the fingers to their home position each time they are 
required to leave it. As each character is learned, cover 
its key-top with a piece of tape to avoid cheating by 
peeking. 

A few cautions: don't practice by typing from 
printed material. You can make good progress this 
way but somehow the printed words flow directly from 
the eyes to the fingers without stopping in the brain. 
The brain must be involved, or when QSOing your typ¬ 
ing mind is quite likely to go blank. Second, when 
practicing always type a little faster than you think you 
can. If you slow down, the choice factor rears its ug¬ 
ly head and errors are much more likely to occur. Be 
sure to use a keying transistor in the output of your 
logic circuit, as mechanical relays or magnetic reeds 
will not move fast enough when you get into high 
gear. And by all means use a break-in system that 
allows you to hear incoming signals between your dits. 

There is a rhythmic difference between typing alpha¬ 
betic letters and typing Morse characters, which prob¬ 
ably prompted development of the memory learning 
systems previously mentioned. In alphabetic typing the 
keys are all stroked at the same speed, in an even 
cadence. With CW, however, you can linger a while 
on the longer characters, such as Y, before going on 
to the next character. The shorter characters, such as 
E, must be vacated as soon as they are struck and the 
succeeding character immediately activated. This 
demands irregular finger movements but, by monitor¬ 
ing the output, perfect timing is readily achieved on 
the DSK. Storage systems are an unnecessary adjunct 
to the basic KB, and defeat its usefulness in gaining 
higher receiving speeds. 

Most people are able to learn the locations of all the 
letters in about two weeks. That's the hard part, but 
once accomplished you're into a typing system that 
will have you typing more than 1 00 WPM in less than 
a year. And believe it or not, there are ears out there 
that will be able to copy you. 

ham radio 
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VHF/UHF WORLD 


>U) I 


VHF/UHF exciters 

It wasn't too many years ago that 
VHF/UHF'ers used AM, FM, and CW 
with tube or varactor multiplier trans¬ 
mitters almost exclusively. While sig¬ 
nals weren't always that stable, neither 
were the receivers; VFIF was consid¬ 
ered a quiet refuge away from the 
QRM on HF and was considered good 
only for local ragchews or experi¬ 
mentation. 

With worldwide DX becoming com¬ 
monplace on the frequencies above 50 
MHz, 1 those days are now a distant 
memory. Most modern receivers have 
low noise figures and are very frequen¬ 
cy stable. 2 Hence most weak-signal 
VHF/UHF'ers now prefer to use either 
CW or SSB at the flip of a switch. DX 
is suddenly possible where it was never 
expected to appear, and as a result, 
the old tube or varactor multipliers with 
their chirps and key clicks are now be¬ 
ing replaced. 

With this in mind I thought it would 
be a good time to review some of the 
techniques presently being used as ex¬ 
citers on the VHF/UHF bands and to 
show some simple circuits you can 
build in your shack. Hopefully this will 
convince you that trying out some of 
the higher frequency bands doesn't 


have to be expensive or complicated. 
Who knows? Maybe you'll find that 
there's still some room for exploration 
and experimentation, and that you, 
too, can contribute to the state-of-the- 



art. New propagation modes are rare¬ 
ly discovered without activity! 

exciter techniques 

There are basically three ways to 
build a VHF/UHF exciter: first, a free- 
running oscillator; second, a multiplier; 
and third, a transverter. Although the 
free-running oscillator may seem ludi¬ 
crous, don't forget that this technique, 
shown in fig. 1, is still very popular on 
the 3 cm (10 GHz) band. Gunn- 
Plexers™ , transceivers that use a 
single common Gunn diode oscillator 
as both a varactor-modulated FM 
transmitter and as the local oscillator 
for the receiver downconverter, are in 
widespread use. However, this scheme 
is not stable enough for narrowband 
work unless it is frequency-locked to 
a reference. 

Tube multipliers (fig. 2) used to be 
very popular. Since the oscillator was 
usually at some low frequency (for ex- 



frequency 

ADJUST 

fig. 2. 2-meter transmitter using obsolete technology. 
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ample, 8 MHz), the only way to ade¬ 
quately control frequency was by us¬ 
ing a crystal oscillator. Some 
VHF/UHF'ers added a variable capa¬ 
citor across the crystal to slightly 
"rubber" the frequency. However, es- 



fig. 3. Typical 2-meter transverter. 



TUNED 

AMPLIFIER 


HF INPUT 
( 28-30 MHz) 



fig. 4. Block diagram of the 144/220/432 
MHz transverter discussed in text. 


pecially when using vacuum tube local 
oscillators, the frequency stability was 
poor. Hence, in the "good old days," 
some EME'ers even buried their oscil¬ 
lators in the ground in order to make 
their stability more acceptable! 

Most of these problems disappeared 
when transverters (fig. 3) became 
popular, especially when transistor os¬ 
cillators were used. A transverter is 
basically an upconverter or mixer 
working inverse to the normal receiver 
downconverter. The primary advan¬ 
tage is that the local oscillator can run 
continuously and thereby attain a high 
order of stability. A low frequency 
transmitter (driver) is mixed with this 
LO and is usually the main frequency¬ 
determining element. Since HF rigs are 
now quite stable up through 30 MHz, 
they make a natural driver for such an 
application. 

transverter basics 

There are basically two types of 
transverters: low level and high level. 
In the low level type, the signal from 
the driver is typically less than one 
watt; 1 to 10 milliwatts is most com¬ 
mon. This approach requires consid¬ 
erable gain, but is easy to obtain using 
inexpensive solid-state devices. The 
high level type has most often been 


used with vacuum tube mixers such as 
the 5894, 6360, 6939, or 2C39/7289. 

Although I started out on VHF/UHF 
using 6360s and 6939s, I soon tired of 
all the drifting and warm-up problems 
associated with vacuum tubes. Fur¬ 
thermore, I didn't appreciate all the dif¬ 
ferent high voltages and the heat 
associated with tubes. So I spent 
many hours developing solid-state ap¬ 
proaches, especially those that were 
low in cost and easy to duplicate. 
What eventually evolved was a com¬ 
patible system for all the VHF/UHF 
bands through 13 cm (2304 MHz), us¬ 
ing only 1 milliwatt of drive from my 
HF exciter and providing 200 to 500 
milliwatts of output power on each of 
the bands mentioned. Because space 
is necessarily limited. I'll discuss only 
the 2 meter through 70 cm (432 MHz) 
circuits in this column. A block dia¬ 
gram of their scheme is shown in fig. 
4. (Is there any interest in circuits for 
any of the other bands mentioned? Let 
me know.) 

circuit details 

The heart of any transverter scheme 
is the mixer. Single diodes, bipolar 
transistor and dual gate FET mixers 
were all discarded for various reasons 
in the early stages of development and 


HF INPUT: I MILLIWATT MAXIMUM 14-54 MHz (28MHz RECOMMENDED) 
LO: 20 - 500 MHz AT 10 MILLIWATTS 

RF OUT: I - 500 MHz AT -ISdBm (0.03 MILLIWATTS) NOMINAL 


(NOTE 2) 



1. KEEP ALL LEADS SHORT, ESPECIALLY GROUND CONNECTIONS. 

2 PIN CONNECTIONS SHOWN ARE FOR MINI-CIRCUITS LAB SR A-1 

OR SBL-I. OTHER MANUFACTURERS DBM'S MAY USE A DIFFERENT 
NUMBER INQ SCHEME BUT USUALLY CAN BE DIRECTLY SUBSTITUTED. 
SEE TEXT FOR INFO ON SELECTION OF SUITABLE DBM'S. 


fig. 5. DBM up-converter for VHF/UHF transmitters. 
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fig. 6A. 2-meter transmitter converter output spectrum from DBM. 



fig. 6B 2-meter transmitter converter output spectrum at desired frequency range. 


eventually replaced with the ubiquitous 
DBM (double balanced mixer), which 
is 50 ohms at all ports. The common 
low level (5 milliwatt LO) DBM was 
chosen because higher level DBMs 
cost more than twice as much as low 
level DBMs and require 10 dB more lo¬ 
cal oscillator power. The circuitry is 
quite similar in concept to the receiv¬ 
er downconverter described in last 
month's column. 2 The main differ¬ 


ences are that the receive input is now 
the transmitter output, and the IF out¬ 
put is now the input (see fig. 5). 

Early in the design phase I decided 
that the IMD (intermodulation distor¬ 
tion) in the mixer had to be quite good 
(much greater than 30 dB down) - 
because each successive amplifier 
stage would degrade the final perfor¬ 
mance by a small amount. The use of 
1.0 milliwatt drive from the exciter and 



OUTPUT NO I 
TO RECEIVER 
CONVERTER 


OUTPUT NO E 
TO TRANSMIT 
CONVERTER 


fig. 7. Simple two-way 50 ohm power 
splitter. 


a 6 dB attenuator pad on the IF port 
provided theoptimum balance between 
the IMD desired and the conversion 
loss in the mixer. A typical broadband 
two-tone output spectrum from the 
mixer of 2-meter transverter using this 
scheme (see fig. 5) is shown in fig. 
6A. A close-in output spectrum is 
shown in fig. 6B. Note that the out¬ 
put level is approximately 0.02 milli¬ 
watts and that the IMD is down over 
40 dB, a good start for a low-level 
transverter. Again, the Mini-circuits 
Labs SRA-1 was much better than 
their SBL-1. Additional details on 
the DBM selection are described in re¬ 
ference 2. 

The LO (local oscillator) is provided 
by a solid-state overtone oscillator and 
multipliers where required, with typi¬ 
cally 10 milliwatts output similar to the 
one described in last month's column. 2 
If transverter operation is desired, a 
simple minimum-loss "T" pad (fig. 7) 
can be substituted in place of the out¬ 
put attenuator in the LO and thus pro¬ 
vides the required dual outputs. The 
LO will not be described here since it 
was well documented in last month's 
column. 

The output of the DBM is the 
desired signal plus its image and feed¬ 
through from the LO and driver (fig. 
6A). Therefore some filtering is re¬ 
quired. Until recently I used a band¬ 
pass filter following the DBM, but I 
now find that if you use narrow-band 
tuned amplifiers with good input 
VSWR, extra filtering is usually not re¬ 
quired. My favorite tuned amplifier 
uses two simple grounded gate U310 
JFETs (fig. 8) The U310 is usually 
thought of as a low-noise receiving 
preamplifier, but it makes an excellent 
stable linear amplifier with a typical 
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fig. 8. Low-level JFET linear amplifier schematic. 


gain of 10-12 dB per stage and over 10 
milliwatts linear output. Input VSWR 
is typically 1.5:1 without matching net¬ 
works, and half-power bandwidth is 
typically 2 to 3 percent of the operat¬ 
ing frequency. Do not substitute any 
other JFET for the U3W since others 
may not have the gain and/ or stability 
necessary for this circuit to perform to 
specification. The J310, for instance, 
is the same chip in a plastic package, 
but it is potentially unstable above 
100 MHz. 

The output of the two-stage U310 
circuit is typically 1 to 5 milliwatts if 
used with the DBM as shown in fig. 
5 — hardly enough to make many DX 
contacts! Hence more gain is required. 
A broadband feedback type linear am¬ 
plifier using constant current source 
biasing (fig. 9) was designed. This 
amplifier design has moderate gain 
(typically 10 to 15 dB per stage) and 
good linearity with typically 100 to 250 
milliwatts on SSB and 0.5 watts out¬ 
put on CW. It uses low-cost ($5.00 - 
$10.00) CATV type stud-mounted 
transistors. Most of my linear amplifier 
circuits use the Microwave Semicon¬ 
ductors Inc. 82091 but other similar 


devices such as the Acrian CD1899, 
NEC NE74020/2SC1251, Solid-State 
Microwave SD1005, and TWR LT2001 
will also deliver similar performance. 
This kind of device is typically a 1 -watt 
output transistor with a 1.5-2.5 GHz 
Fj that has been optimized with inter¬ 
nal emitter ballasting resistors for good 
linear operation in CATV type ampli¬ 
fiers. Class "C" type transistors are not 
recommended because they are usual¬ 
ly highly non-linear. 

The constant current source 4 allows 
the emitter to be at a low impedance 
or directly grounded while providing 
excellent controlled collector current in 
the power amplifiers. The 39 and 13 
ohm resistors (R3 and R4) "set" the 
stage current at nominally 50 and 150 
mA respectively regardless of the de¬ 
vice. A simple lowpass filter on the 
output stage eliminates any harmonic 
output if this is the final stage of your 
transmitter. 

The above amplifier was specifically 
designed to work on 12 to 13 volts DC. 
Greater output power is available if the 
supply voltage is increased and the 
biasing resistor values are changed, 
but this is beyond the scope of this ar¬ 


ticle. Also, if you are fortunate enough 
to have access to typical general pur¬ 
pose broadband hybrid amplifiers or 
CATV amplifier chips, these may also 
work; but they must be evaluated on 
a one-on-one basis because they come 
in a variety of gains and power output, 
and may therefore require different 
power supply voltages. 

construction notes 

The leads on the DBM — particu¬ 
larly the grounds — should be kept as 
short as possible. If you substitute 
another DBM, check the pin connec¬ 
tions carefully since some manufac¬ 
turers number the pins differently. I 
prefer to mount the DBM in its own 
shielded box with 3 "BNC" type con¬ 
nectors. If you do this, you can use the 
same mixer for any band within the 
specified frequency range of the DBM 
by just changing the LO! 

The low level U310 amplifier is quite 
easy to build. Again I suggest that this 
circuit be built in its own shielded box; 

I suggest the Bud CU-124 orany equiv¬ 
alent cast aluminum box. First cut a 
piece of double-clad PC board to fit in¬ 
side the cover of the box. Then drill the 
holes for the input/output connectors 
("BNC" preferred), the transistors and 
feed-through connectors with the PC 
board in place. Next attach the feed¬ 
through capacitors and input/output 
connectors which hold the PC board 
in place. The U310s are inserted 
upside-down in a round hole (use a 
No. 11 drill) approximately 0.191 inch 
(4.85 mm) in diameter. The can is then 
quickly soldered to the PC board 
ground. Next the rest of the RF cir¬ 
cuitry is soldered in place; all grounds 
can be easily attached with short leads 
to the PC board. Next, shields approx¬ 
imately 0.75 inch (19 mm) high and the 
width of the PC board are made from 
the same type material. They are first 
notched to pass the U310 leads and 
then sweat-soldered directly to the PC 
board across the JFET, providing input- 
to-output isolation. The 100-ohm resis¬ 
tors and associated circuitry in the 
drain lead can be mounted on top of 
the box on standoff insulators. 

The output amplifier is constructed 
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L2, L3 5T NO. 20 AWG ON 1/4" (6.4mm) DIAMETER » 0 5" (IS.7mm) LONG 
Ql, 03 SEE TEXT 

Q2, 04 2N2905 OR EQUIV HIGH GAIN PNP TRANSISTOR 

RFC 1.0 MICROHENRY RF CHOKE. VALUE NOT CRITICAL 
Rt, R2 10 OHMS, 1/4 WATT 
R 3 39 OHM, 1/4 WATT 

R4 (3 OHM (THREE 39 OHM, 1/4 WATT, RESISTORS IN PARALLEL) 



144 MHz 1 

220 MHz 

432 MHz 

Cl 

NOTE l 

NOTE 1 

1-IOpF 

C2, C4 

24pF 

IBpF 

NOTE 1 

C 3 

47 pF 

36 pF 

NOTE 1 

LI 

NOTE l 

NOTE 1 

f/2" (12.7mm) LEAD 

ON THE lOOpF 
CAPACITOR 

L4, L5 

6T, NO 24 AWG ON O.l" 
(2.5mm) DIAMETER 
0.25' (Emm) LONG 

3T, NO. 24 AWG ON O.l" 
(2.5mm) DIAMETER 
0.125" (3mm) LONG 

NOTE 1 


fig. 9. Medium-power linear amplifier. 


in the same type box and in the same 
manner as the U310 stages. In this 
case the linear transistors are stud- 
mounted. First drill the hole to clear the 
transistor stud. Then enlarge this hole 
only on the PC board to approximately 
0.32 inch (8 mm) in diameter to allow 
the body of the transistor to pass 
through. Next bolt the connectors and 
transistors to the cover. Again, all wir¬ 
ing is point-to-point and grounds are 
kept to a minimum by soldering direct¬ 
ly to the PC board. The box cover acts 
as a heatsink for the power transistors. 

testing 

The DBM doesn't really require any 
testing. First connect the LO with 10 
milliwatts to the proper input. Then set 
your driver output for 1 milliwatt. With 
the modern solid-state rigs an auxiliary 
output with typically 10 to 500 milli¬ 
watts is usually available. To insure 


that the driver is operating properly, it 
is best to operate at normal levels so 
that the ALC is activated. Therefore I 
recommend that you place an external 
"T" or"Pi" pad of the required value 
on the driver output to guarantee that 
only 1 milliwatt is present at the mixer 
input connector rather than just turn¬ 
ing the gain control down. If you do 
not have a low-power output connec¬ 
tion, use a suitable dummy load and 
capacitively couple out the proper 
power level. 

Now connect the RF output from 
the mixer through a short coax cable 
to the two-stage JFET amplifier. Apply 
the proper power and input frequen¬ 
cy from the exciter and peak each 
stage for maximum output. There may 
be some interaction between the 
stages, so repeat the peaking until you 
can't obtain any more output power. 
If you have a power meter, measure 


the output level. It should be between 
3 and 10 milliwatts, less at the higher 
frequencies. 

Next connect the low power stage 
through a cable to the medium power 
stage and put a power meter on the 
output. Lower the exciter drive so that 
the output is about 100 milliwatts and 
peak the input trimmers (if used) for 
maximum power. Also repeak the last 
U310 output stage. Apply the proper 
drive and measure the output power. 
If it is greater than 500 milliwatts, you 
may want to reduce the exciter input 
slightly, or better yet, place a low value 
pad between the JFET and bipolar 
stage to preserve linearity. This output 
level should be sufficient to work 
locals. If more power is desired, there 
are many suitable circuits or commer¬ 
cial amplifiers available to get you to 
the desired power level. 

summary 

In this month's column we have 
discussed several approaches to 
building VHF/UHF exciters, but have 
recommended the transverter for its 
stability, linearity, and versatility. 
Several circuits and construction 
techniques have been presented to 
allow you to "roll your own." You no 
longer have a good excuse for not try¬ 
ing these frequencies. Furthermore, if 
you use this method, you can build on 
more gain and power later without 
having to start all over again! 

references 

1. Joe Reisert, W1JR, "VHF/UHF World: the 
VHF/UHF Challenge," ham radio, January, 1984, 
pages 42-43. 

2. Joe Reisert, W1JR, "VHF/UHF World: VHF/UHF 
Receivers," ham radio, March, 1984, page 42. 

3. James Fisk, W1HR, "Solid-State Microwave RF 
Generators,” ham radio, April, 1977, pages 10-22. 

4. Bill Smith, KOCER, "The World Above 50 MC: The 
W6FZJ Wide-Band Low-Noise Preamplifier," QST, 
November, 1972, page 112. 

VHF/UHF coming events 

April 7-8: Best EME Weekend 
April 16: ARRL 2-meter Sprint Contest 
April 21: Predicted Peak, Lyrids Meteor Shower 
(0800 UTC) 

April 24: ARRL 220 MHz Sprint Contest 
April 27-29: UHF/VHF Conference, Dayton 
Hamvention (Contact WA80NQ for 
information.) 

ham radio 
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BUILT BY YAESU 
1 year warranty on receivers 
4 year limited warranty on dish 


The small dish that 
captures all the 
entertainment. 


WILSON 

MICROWAVE 
SYSTEMS, INC. 


Only Wilson Microwave Systems 
give you the versatility of hand held 
control of the total satellite television 
spectrum at such a remarkably 
low price. 

Total System Design. 

From the solid steel antenna to the 
state-of-the-art electronic receiver and 
hand-held control unit, Wilson gives 
you the most complete, integrated 
system you can own. 

At Wilson Microwave Systems, we 
put the world of entertainment in the 
palm of your hand. 


NOW ONLY 


$1695.00 


F.O.B. Nampa, ID 


Includes: 110° LNA - Polarizer I - 100' Cable 
Wilson MD9 Dish - YM1000 Receiver 


Dealerships 

Available 

Antenna is shown with optional LNA cover. 


Distributed by 


NAMPA SATELLITE SYSTEMS 

312 12th Avenue South • Nampa, Idaho 83651 

(208) 466-6727 

In State Wats 1-800-654-1319 • Out of State Wats 1-800-654-0795 


More Details? CHECK-OFF Page 128 
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QUAD BAND 


r 7-14-21-28 MHz 

\ THE NEWEST INNOVATIVE 
ADDITIONS to the TET LINE 
FEATURE TRUE MULTI¬ 
ELEMENT PERFORMANCE 
ON 4, NOT 3, BUT 4 BANDS. 

ALL ON A SINGLE BOOM I I HB< 

All the usual TET multi-band beam features are included in these two models, including wide bandwidths 
increased gain, low SWR. light weight and superior mechanical construction and easy assembly 







\ 


X) 

K 


V 

I \ 


V 



HB433D) 



Preliminary Specifications: 

Active Elements 7 MHz 
14 MHz 
21 MHz 
28 MHz 

Gain 7/14/21/28 
FB Ratio 9/14/21/28 
Power 

VSWR 7.0-7 1 
7.1 - 7 25 

14 0 - 14.5 21 0 - 21 45 280 - 290 
Boom Length m/ft 
Max Element Length m/ft 
Weight kg/lb 


■ ANTENNA 

, SYSTEMS 


6.2/9 8/9 1/8 8 
12 4/21 8/22 3/20 1 
1KW CW 


6.0/19 8 
9 25/30 5 
18 0/39 6 


2 0 1 or better adjustable 
2 0 1 or beller adjustable 
1.5:1 or betler 


2 1/8 2/8.7/7 3 
0/21.7/22 3/20.2 
1KW CW 


4.0/13.2 
9.25/30.5 
14 6/32.1 


Available from local dealers including 


2775 Kurtz St., Suite 11 
San Diego, CA 92110-3171 
(619) 299-9740 


Electronic Equipment Bank 

516 Mill St. 

Vienna, VA 
(800) 368-3270 


Jun's Electronics 

460 E Plumb Lane 
Reno. NV 
(800) 648-3962 


Sultronlcs 

15 Sexton Dr 
Xenia. OH 
(513) 376-2700 


w. 


Computer Books 

Commodore 64 and VIC-20 


Commodore 64/VIC 20 Computer Programs lor Beginners, by Howard 

Adler, three dozen all-new piograms practical lot home, class 
room, office 96 pages available October ISBN 0-86668-033-0 

$8 95 


VIC 70 and Commodore 64 Computer Progrim Writing Workbook.by 

Howard Adler useful collection of software writing coding 
terms graphics grids BASIC instruction for VIC and Commodore 
64 ISBN 0 86668 811-0 *4 95 

TRS-80 Color Computer 

Color Computer Graphics by Ron Clark complete guide loaded 
with instruction how to make the most ot video graphics, many 
complete programs 128 pages ISBN 0-86668 012 8 *995 

101 Color Computer Programming Tips & Tricks, tiy Ron Clark, learn 
hy doing instructions hints secrets shortcuts techniques 
insights includes tOt ready to iuri programs 128 pages. 

ISBN 0 86668 007 t *7 95 

55 Color Computer Programs lor Home. School & Otlice. by Ron Clark 
practical ready to run software with colorful graphics 128 
pages ISBN 0 86668 005 5 *9 95 

55 MORE Color Computer Programs lor Home School 6 Office hy Ron 

Clark handy companion volume packed with dilterent useful 
type and run software I12pages ISBN 0 86668 008 X *995 


101 Programming Tips A Tricks lor the VIC 20 and Commodore 64. by 

Howard Aoler. collection ol practical efficient program writing 
hints, secrets, techniques shortcuts easy-to-use instructions, 
includes 101 ready to-run programs 128 pages. 

ISBN 0-86668-030 6 *8.95 

34 VIC 20 Computer Programs lor Home. School A Otlice. by Howard 
Adler tested ready to type and run software tor classroom 
business, home all new tor VIC Commodore 64 % pages 
ISBN 0 86668-029 2 *8 95 

Apple Computers 

101 APPLE Computer Programming Tips A Tricks by Fied While 
secrels hints insighls leant by doing instruction techniques 
includes 101 ready to run progiams 128 paqes 
ISBN 0 86668 015 2 *8 95 

33 New APPLE Computer Programs tor Home School A Office, by Fred 
While practical ready to type in and run software 96 pages 
ISBN 0 86668 016 0 *8 95 

APPLE Computer Program Writing Workbook, by Fred While 96 
pages 8 1/2x11 ISBN 0 86668 813-7 *4 95 

Please add $2.00 tor shipping and handling. 

SEND TO: HAM RADIO’S BOOKSTORE 
GREENVILLE, NH 03048 
(603) 878-1441 
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John J Meshna Jr., Inc. 


19 Allerton Street» Lynn. MA 01904«Tel: (617) 595 2275 


SELF STANDING COMPUTER TERMINALS 

We acquired a small number of these beautifully made computer 
terminals which were made by a major U. S. manufacturer. We 
do not know all the details about them at press time, but we can 
tell you that someone lost over $2000 on each of them. They lose 
you win. The terminals feature 3 micro-processors for powerful 
capabilities, 106 key, Hall Effect ASCII keyboard, 10 user define- 
able keys, EAROMs, 16K RAM, 48K ROM, serial RS 232 asyn¬ 
chronous data communications, (synchronous optional), select¬ 
able baud rates of 75-38.4K BPS, high resolution, 12” green 
screen, composite video monitor, 80 X 25 line scrolling display, 
built-in reverse video option, self-contained, lightweight, tightly 
regulated switching power supply & more than can be fit in this 
space. The terminals were designed to be daisy chained around a 
central host computer and used as individual work stations. The 
host system could then selectively address any machine in the net¬ 
work for any message it may have. All units are visually inspected 
prior to shipment. An operators manual is provided w/ each unit. 
Shpg. wt. 55 lb. model no. MT 686 $289.00 
With the addition of our TP 420 dual FDD system below, you can 
create your own office system. 

We offer the following as options: schematic pac. 3 lb. $ 10.00 
USRT for synchronous data comm, w/ installation data $ 10.00 
25’ RS 232 cable, 1 male & 1 female DB 25 connector $ 20.00 


TP 420 DUAL MINI FLOPPY DISC SYSTEM 

The TP 420 is an extremely versatile mini floppy disc drive sys¬ 
tem. It consists of 2 Shugart SA 400 5'A” floppy disc drives, as¬ 
sociated logic, controller card, power supply, cooling fan, and 
case. The TP 420 has a built in controller card which features: 

Z 80 A CPU, Z 80A DMA, Z 80A CTC, Intel 8271 controller 
chip, 6K RAM, ROM, plus other goodies. We have been told 
that the serial interface controller card within the TP 420 will 
support up to 4 8” drives from the unused port on it. The con 
troller card can be easily removed should you wish to use it on 
some other system. Also built in is a tightly regulated, switch¬ 
ing power supply which runs on 115/230 v 50/60 hz.. The TP 
420 is shipped w/ the interface cable for the MT 686, data, & 
schematics. Shpg. wt. 22 lb. Stock no. TP 420 $300.00 




PDR-27 NAVY RADIATION METER 

Just released by trie US Navy They appear to be in excellent condition and include the 
fined aluminum transit case Batteries not furnished but are available m most electronic 
supply houses 4 ranges 0.5 to 500 mr/hr Removaable hand probe, detection of Beta 
and Gamma radiation With todays world conditions and perhaps proximity to a nuke 
power station. it might provide a little Insurance to own one of these instruments With no 
facilities to check or test, we offer AS IS. visually OK Schematic provided with each We 
have some accessories and offer as an option although not required for operation 
Shipping wgt 22 lb PDR-27 Rad Meter $50 00 

PDR-27 phones $7 00 Approx 100 page Instr Book $10.00 

Hi Sensitivity GM tube $10.00 Low Sensitivity GM tube $5 00 

The above listed tubes are already installed m the meter 
We are oflerrx) these as spares it desired 

PHONE ORDERS accepted on MC, VISA, or AMEX 
No COD’s. Shpg. extra on above. 

Send for free 72 page catalogue jam packed w/ bargains. 
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/BOOKS 

“A STATION IS ONLY AS EFFECTIVE 
AS ITS ANTENNA SYSTEM” 




THE ARRL 

antenna 

BOOK 

*4 


* f 

• 





THE ARRL ANTENNA BOOK The best and most up-to- 
date antenna information around. The just revised 14th 
Edition contains in its 328 pages propagation, transmis¬ 
sion line and antenna fundamentals. You can update 
your present antenna system with practical construction 
details of antennas for all amateur bands - 160 meters 
through microwaves. There are also antennas described 
for mobile and restricted space use. Tells how to use the 
Smith chart for making antenna calculations and covers 
test equipment for antenna and transmission line 
measurements. Over 600,000 copies of previous editions 
sold. Paperbound. Copyright 1982. $8.00 In the U.S., 
$8.SO elsewhere. 


HF ANTENNAS FOR ALL LOCATIONS bv la Mown G6 xn 

An RSGB publication Contains 264 pages of practical anjenna information 
This book is concerned primarily with small wire arrays, although 
construction information is also given on a small number of aluminum 
antennas. Chapters include Taking a New Look at hf Antennas, Waves and 
Fields, Gains and Losses; Feeding the Antenna. Close spaced beams, 
Arrays, Long Wires, and Ground Reflections; Multiband Antennas, 
Bandwidth. Antenna Design for Reception; The Antenna and Its 
Environment, Single element Antennas, Hortirontal Beams. Verticle 
Beams, Large Arrays; Invisible Antennas, Mobile and Portable Antennas, 
What Kind of Antenna Making the Antenna Work. Antenna Construction 
and Erection Copyright 1982, 1st Edition, Hardbound 812.08 

ANTENNA ANTHOLOGY The best QST hf antenna articles and 
theory presentations Verticals: 2 and 4 band verticals for the novice, 
Cheapie GP. High Performance system for 20. 40 and 80. other loaded 
systems Yaais Short antennas, and The Log Yag Array Quads: Wire 
quads for 80 and 40. 2 Element Quad for the Novice, Miscellaneous 
Antennas Loops. Delta loops. Antennas for travel trailers and campers, 
plus matching devices and antenna test accessories Copyright 1978, 148 
pages 14.00 U S , 84.SO elsewhere 


Enclosed In U.S. funds drawn on a U.S. bank or an international money order is $ 
marked below: 

( ) ARRL Antenna Book ( ) HF Antennas 

$8 US $8.50 elsewhere $12.00 

( ) Hardbound $12.50 U.S. $13.50 elsewhere 


CITY. STATE OR PROVINCE, ZIP OR POSTAL CODE 
Charge to my Ci Master Charge □ Visa- 


Account number 


_for the books 

{ ) Antenna Anthology 

$4 U.S $4.50 elsewhere 


A.R.R.L 

225 Main Street 

Newington, CT 06111 


Bank number (MC) 
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FORECASTER 

Garth stonehocker, K0RYW 


last-minute forecast 

April is an equinoctal (i.e., the 
length of day and night is approximate¬ 
ly equal) month. Consequently, it's 
reasonable to expect geomagnet¬ 
ic-ionospheric disturbances, with en¬ 
hanced transequatorial propagation on 
the 10 to 30-meter bands. Distur¬ 
bances are most likely to occur be¬ 
tween April 1-5, 8-13, 16-19, and 
25-28. 

DX openings for the higher frequen¬ 
cy bands, 10-30 meters, should be best 
about the 8th or 21st; because solar 
flux and activity are becoming more 
difficult to predict for this part of the 
forecast, be sure to monitor WWV at 
18 minutes after the hour for the most 
current solar flux information. 

The lower frequency bands are ex¬ 
pected to be very good this month. 
But this will be one of the last months 
before the general northern hemi¬ 
sphere thunderstorm noise buildup be¬ 
comes noticeable. 

The perigee of the moon's orbit (for 
moonbounce DX) is on the 13th; the 
moon will be at full phase on the 15th. 
There will be a short meteor shower, 
the Lyrid, on April 20-22 with a rate of 
five per hour — hardly much help for 
meteor-scatter DX. But a bigger 
shower, the Aquarid, starts before the 
end of April, peaks on May 5, and ends 
in mid-May. Its rate is 10 to 30 per 
hour. 

solar cycle effects 

In September's column I reviewed 
the solar cycle and presented a formula 
relating critical frequency, foF2, in the 
mid-latitudes to solar indices. Its 
significance is that the foF2 is the most 


variable factor of radio signal propaga¬ 
tion. The maximum usable frequency 
(MUF) for the path is approximately 
2.5 times the critical frequency. 

How has the solar cycle/MUF cycle 
decline progressed so far? From early 
1982 until December, 1983, the sun¬ 
spot number (SSN) declined quite rap¬ 
idly — about 40 units per year. Since 
then a more leisurely decrease (about 
20 units per year) has been reported. 
This rate is expected to continue until 
the SSN "bottoms out" in 1986. 

The SSN for May, 1983, was down 
to 77.1. The energy output of the sun 
(solar flux) decreased along with SSN, 
and with that the foF2 and MUF have 
been dropping, too. 

You probably noticed the drop, par¬ 
ticularly by November and December 
of last year; low radio flux and solar ac¬ 
tivity for nearly two weeks in a row 
made MUF decreases very noticeable. 
Ten meters was not open very long — 
if at all from some locations — by the 
end of the period. The 15-meter band 
wasn't too much better. Even the 
20-meter band closed earlier in the 
afternoon. Several of the beacons I 
monitor dropped out early in the day, 
and my WWV monitoring and data- 
gathering activity had to drop down a 
standard frequency band for that two- 
week period. 

Another solar cycle effect noticeable 
over the last few winter months was 
longer distances and better signal 
strengths on the lower frequency 
bands during the daytime; this was 
particularly noticeable on 40 meters. 
The lower level of D region ionization, 
near sunspot minimum, combined 
with the sun's being in the southern 


hemisphere, caused lower signal atten¬ 
uation. Lower ion densities mean less 
signal absorbed in the D region. The 
effect should be somewhat effective 
even this summer, and next winter, 
even more so, as the SSN will have de¬ 
creased a bit more. However, even the 
lowering of the attenuation or lowest 
usable frequency (LUF) does not make 
up for the decrease in maximum 
usable frequency. Because the extent 
of the frequency range, LUF to MUF, 
decreases during these SSN minimum 
years, we should try to use the 
160-meter band more effectively to 
compensate for loss of propagation on 
the higher frequency bands. 

band-by-band summary 

Ten meters will be open to the south 
and southeast for a short period before 
local noon, to the south at noon and 
to the southwest in the afternoon. The 
openings will be longer when the solar 
flux is at its 27-day cycle maximum. 
Even better transequatorial one-long- 
hop conditions will occur during dis¬ 
turbed periods. Tune in WWV at 18 
minutes after the hour and note par¬ 
ticularly the geomagnetic field status 
announcement. 

Fifteen and twenty meters, almost 
always open to some part of the world, 
will be the main daytime DX bands. 
Twenty should stay open on long 
southern paths into the night, while 15 
will drop out in the late afternoon. 
Operate 15 first and move down to 20 
meters. DX is 5000 to 7000 miles (8000 
to 11,200 km) on these bands and one- 
long-hop transequatorial propagation 
is also possible as on 10 meters. 
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• Standard Frequency crystal ol your choice 

• 6 pc. AAA Batteries 

• DC Cable 

• Instruction sheet 


ACCESSORIES AVAILABLE 

■ MX Channel crystal_(Standard Frequency) 

■ MS-1 External Speaker-Microphone 

■ Noise Blanker Kit 

■ NB-1 Side Tone Kit 

■ SP-15 Telescoping antenna 

■ 2M2 DC-DC Converter set 

■ PR-1 Mobile Rack Kit 

■ VX-15 External VXO (one crystal supplied) 

• PL-15 10W Linear amplifier 


» • 99.99 

VI • One Hole ^VT 
Panel Mount 

BT • Handy Logging Area 

• Spinner Handle Available 
Case: 2x4"; shaft 14”x3" 

j .,2 go I Model TC2: Skirt 2-1/8 
513 50 Knob 1-5/8' 

* ... Model TC3: Skirt 3"; 

Knob 2-3/8' 


Prices include UPS 
or Parcel Post in US 


• Covers 100 to 185 MHz in 1 kHz steps with thump 
wheel dial • Accuracy t part per 10 million at all fre¬ 
quencies • Internal FM ad|ustable Irom 0 to 100 kHz 
at a 1 kHz rate • Spurs and noise at least 60 dB be¬ 
low carrier • RF output adjustable trom 5-500 mV at 
50 ohms • Operates on 12 Vdc @ 1/2 Amp • Avail 
able tor immediate delivery • $349 95 plus shipping 

• Add on Accessories available to extend treq 
range, add infinite resolution, voice and sub audible 
tones, AM, precision 120 dB calibrated attenuator 

• Call lor details • Dealers wanted worldwide 


VANGUARD LABS 

1*4-23 Jamaica An. Hollis, NY 11423 

Phona: (212) 4*42720 x-' 208 


MADE IN 
USA 


M00EI 
SGI00D 
$349 95 
plus shipping 


SYNTHESIZED 

SIGNAL GENERATOR 


AT LAST A MINIATURE 
BASE STATION AT A 
MINIATURE PRICE... 

The MX-15 is a 15-meter band SSB/CW hand-held transceiver It 
measures only 1 W (D) x 2W (H) and offers 300mW for SSB 
and CW operation A single-conversion receiver employing a 
MOS/FET front-end offers clear and sensitive reception As a 
base or portable station, the MX-15 offers an unlimited challenge 
in QRP operation Additional accessories are available to extend 
your operation 

The MX-1 5 comes with full 90 day warranty and is available 
from factory direct or HENRY RADIO (800) 421-6631 


XAau-CaJj $129.95 


ACCESSORIES SUPPLIED 


Photo shown MX-15, VX-15, PL-15, SP-15, MS-1 
and PR-1 
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DIRECTION FINDING? 


* Doppler Direction 
Finding 

* No Receiver Mods 

* Mobile or Fixed 

* Kits or 
Assembled Units 

* 135-165 MHz 
Standard Range 


★ Circular LED 
Display 

★ Optional Digital 
Display 

★ Optional Serial 
Interlace 

★ 12 VDC Operation 

★ 90 Day Warranty 


New Technology (patent pending) converts any VHF FM receiver into an advanced 
Doppler Direction Finder Simply plug into receiver's antenna and external speaker 
jacks Use any four omnidirectional antennas. Low noise, high sensitivity for weak 
signal detection. Kits from $270 Assembled units and antennas also available. Call or 
write for full details and prices 

p) DOPPLER SYSTEMS, (602)998 1151 


GROTH-Type 


COUNTS & DISPLAYS, 
YOUR TURNS 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 


MOVING? 

KEEP HAM RADIO COMING .. 
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If possible let us know four to six weeks 
before you move and we will make sure 
your HAM RADIO Magazine arrives on 
schedule Just remove the mailing label 
from this magazine and affix below 

Then complete your new address (or any 
other corrections) in the space provided 
and we ll take care of the rest 

ham 

radio 

Magazine 

Greenville NH 03048 

Allow 4-6 weeks tor 
correction 

Thanks lor helping us to serve you better. 
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The italicized numbers signify the bands to try during the transition and early morning hours, while the standard type provides the MUF during 'normal hours 
*Look at next higher band for possible openings. 
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Ducks are getting 
smaller! 



better! 


Because you and the leading 
radio manufacturers want 
the best looking, best per¬ 
forming antenna you can 
buy, Centurion has grown to 
be the Duck leader. We’ve 
developed marry smaller and 
thinner antennas to make 
hand-held radio perform 
better and look better. The 
Style S is the newest Tuf 
Duck...it measures 3" in length 
and only 3/8” in diameter, 
yet it’s a full 1/4 wave 
radiator on VHF. 


Actual Size 


»*< CENTURION 

c 2Jer/[?p/D){Z!j®EZ- 

ANTENNAS 

CENTURION 

Phorte 402/467-4491 

Telex 48-4377 CENTURION LCN 

PO Box 82846 Lincoln, NE 68501 2846 


PR6CI5IOD 

PROC655IDG 



Provides total dynamic range control 
with very low distortion 

• StktUblf protesting modes 
envelope compression or peek 
limiting 

• Variable high end loo frequency 
response equalization 

• Five segment l ID dtspley MRI 

• Less to Install end use ssltti any Q^|Jy 

Irensmltler Irenttelver 

Introductory price—$1 89.95 ppd. 

t >vr brochure with complete technical specifications contest 

ANALOG TECHNOLOGY 

P.O 8964 • Fort Colling CO 80S2S 




KATSUMI! NO. 1! 

Electronic Keyers, etc. 


C< ?8ALlS» 


4 Memory channels 256 
bits ea or 1 1024 bit 
message, squeeze or 
std Keying, auto or 
semi-auto Keying, pad¬ 
dle. monitor etc MK-1024 $180 PPO 


EK-150 same as 1024 except no message mem¬ 
ory channels EK-150 S110 PPO 


W6PHA Learn Code BooKlet S4 00 

100% Money bacK Guarantee Dealers Wanted 
Free into . other products 

CLOBALMAN PRODUCTS 

P.O. BOX 400H, El Toro, Calif. 92650 
1714) 535-4400 *" 146 


Chromed non sKrd base, 
dust cover Silver con¬ 
tacts 


HK-706 $27 00 PPO 


Our 4th Year 

BUY • SELL 
TRADE 

ELECTRONICS 

IN 
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coNPur 
totrwa 
^. 
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*0040 v,%, 

1 cJZZZSZ 
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^ICATK) 
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NUTS & VOLTS 

The Nation’s HI Electronic 
Shopper Magazine 

PO BOX 111 l-H • PLACENTIA. CA 92670 
(714) 632-7721 

Join 1000 's of Readers Nationwide 
Each Month o' 180 
U S A. SUBSCRIPTIONS 
$ 7 00 - I YEAR 3RD CLASS MAIL 
$12 50 - I YEAR 1ST CLASS MAIL 
$ 25 00 - LIFETIME - 3RD CLASS MAIL 

With Free Classified Ad 


Thirty and forty meters are both day 
and night bands. Intermediate dis¬ 
tances (1000-1500 miles, 1500-2200 
km) in any direction is daytime DX. 
Nighttime DX on these bands may be 
expected to offer a greater distance 
than on 80 meters and, like 80, follow 
the darkness path across the sky. 
Reduced midday signal strengths and 
distances may occur on days of high 
solar-flux values, with 30-meter open¬ 
ings disappearing in the pre dawn 
hours on the morning after the high 
radio-flux value. 

Eighty and one-sixty meters will exhibit 
short skip conditions during daylight 
hours and lengthen for DX at dusk. 
These bands follow the darkness, 
opening to the east just before your 
sunset, swinging more to the south 
near midnight, and ending up in the 
Pacific areas during the hour or so 
before dawn. The 160-meter band 
opens later and ends earlier. 

Coastal stations and those with 
good low-angle radiating systems will 
usually have the edge for working rare 
DX. QRN will be as low as on some 
nights as experienced during the 
wintertime DX season. 

ham radio 


TUNE IN THE WORLD 
OK HAM-TV! 

Amateur Radio operator* in the WHO v ate iliu.ivermg the 
tavmating World of Amatrut Trlnmnn Be it Fa»t Scan TV 
|FSTV) Slow Sun TV (SSTVl Facumile (FAX) of *omewherr 
tn between Video lommunxaiiutii mode* ate glowing at an 
earn mg paie* 

New advancement* ate taking place in High Revolution -'Color 
SSTV and the uve of petunia! computer* ml A TV gtaphuv 
SSTV FAX KTTY tom mum* at ton* Iftirrrst u even growing 
in MICROWAVE and TVRO application* 

A1 A TV MACA/IN! ,M tut *upputtrd iheve mode* ul 
Amateur Specialised Communiiatlom wncr 116? ovet I* 
»ea»»' Ami now uniter guidance of the UNITED STATF-S A TV 
SOCIETY. MAM TV Will tonunue to glow rapidly liMCiewvd* 

Send SASt for fire information 

Special in month TRIAI 

cubvtupturn unit flUUO 

One vrai *ub**tiptu>ti (IT t*»ue»| 
of the I'SATVS ItHUnal lift 00 

Sample t**ur available lot 12 SO ppd 

A5 ATV MAGAZINE" 

P o BOX II 
I.OWDEN. IOWA *2255 

A IMVIUt IN ell ijc It H MI' IINIM l*U 

^ 114 
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BEARCAT 

SCANNERS 


Starting today, we re standing the 
scanner radio on its ear. Because 
we've forged ahead —way ahead- 
in radio frequency and digital 
technology 

Introducing the 
Bearcat' CompuScan™ 2100. 


It's the first scanner radio 
designed to put the power of a 
personal computer to work for you. 
Now you can scan up to two hundred 
channels. Stack levels of priority so 
you'll hear vital calls in order of 
importance. Automatically search, 
store and count transmissions for 
accurate "pictures” of activity 
within frequency limits you select. 

And with automatic video memos 
you'll know more than you've ever 
known before. The channel user, 
special codes, jurisdictions, phone 
numbers, alternate frequencies— 
any information you've pro¬ 
grammed is automatically 
displayed when the channel 
is active. 

With ten bands including 70- 
centimeter, 2, 6 and 10 meter 
FM Amateur, Military Land Mobile, 
AM Aircraft, plus Low, High, 

UHF and UHF-T bands. 

For a real earful—and eyeful— 
see your Bearcat scanner dealer. For 
the name of the dealer nearest you, 
just call 1-800-S-C-A-N-N-E-R. 


THE ULTIMATE SCANNER RADIO 
HAS ARRIVED. 


C Irrf n 0»vi«ionofMatco Corp of inoana 
UCV-ljOg MOEnlCoumylimRow) 

■ r ■ ■ - 


Comt>#*ian0 infrana ««?9 


C 1983 Masco Corp ol Indiana 



























BUTTEpINlUT • 
ELECTRONICS 
COMPANY | 
rnfUfcfc « 


Modi') HFflV Cnnipli>n*iv iiuhimrtlc iwmlswitilMHI 
BO irwiMMjf. 1(>plu»30mt*u*f» Oulpt*rto*m» aM 4 and 
5 IjiimiI I'.iii vwlr.ils ul cwnpiixibtit w/« Thousand* 
in wo>kt«vxte ntncm 81* 160 *»w*ti** 

. HI«,ty. available **ow *t*l*oM kits tot remaining WARC 

hands coming toon Hi*tg)ii 26 It 7 H nmlms guying 
not rnqt*i*«Kl •»* mciM innlnllnlK»'» 


MtxJ«)2MCV Trombunu * rtnwwdimclNXvil colhiwar 
Oflin vnnical to* 2 mot o*h having the mow 00*1 tth 
<k*il>ii- Ivin's IhiI tin- |..»l*»'itod liombon* 

I ttuisi'HI sot In in allows the *mliflt<»* to remain unlwohaws 
by imutatiw* to* ina»imum Strength in high w«**c1s No 
cents |iliuni nii s «$e)>ght I onstruction ainl ari)tiMabie 
ganvna match to* comjileta D C y*ooncl»nQ and 
y*wosi inissibln SWR Height 9 8 tt 2 98 motins 


MoH 2MCV 5 Sup** Trombone * Same 
advanced leatuio* ns Hu* tia*wc 2MCV but a 
loll wavelength tailor with arNttlxm.ii 
TiumUkn**' " trfwvng sis l*on toi iKt«titK>nal 
gam Heigtil t5 75 ft 4 B moteis 


AH BUTTERNUT ANTENNAS use stainless steel 
hardware and arequarantoodfor a toll yea* For lufllmi 
mtormatsMion ttiese nndottier BUTTERNUT products 
write tor ou* FREE CATALOG* 


LOCKHART, TX 76644 


1296 & PHASE III 

MAKI UTV 1200 - $ 499 95 
MAKI 20W AMP - s 430°° 

MICROWAVE MODULES 

432/435TRANSVERTERS 
432/1296 YAGI-18 + dB 

0-10 TRACKING PROG. 

TIMEX/ZX - 16K 
Vic-Basic $12.95 

Also Avail. W/RS& STS 

See the Timex /zx autotrak 
ROTOR CONTROLLER AT DAYTON 84 
SASE for full details 


5717 NE 56th, SEATTLE, WA 98105 
_ 206-641-7061 ✓ 198 

TimeK.il Says: 

“LET’S COMPARE 

RTTY TUNERS” 

Other RTTY tuners will tune Hi Tone and Lo Tone pairs by 
a "cross" display They do an eicelleni job Cost 7 
Between S29S 00 and S69S 00 

“BLINKY" will tune Hi and Lo Tone pairs International 
Shortwave. European Lo Tone pairs. Eitra wide shitts. 

Reverse tone signals and 
Commercial 

will POSITIVELY IDENTIFY 

/ nacily the kind ol shill you *e 

receiving IN 

SLINKY will accurately lune 
SSTV. FAX and CW II can also 
function as a very accurate 
“BLINKY” alignment loot lor SSTV. FAX 
SSTV RTTY FAX TUNER and RTTY 


SSTV RTTY FAX TUNER 


s 99.95 


BLINKY . Model 959 
measures only 2‘x 3"i 5.' and 
installs with no transceiver 
modification 
Model 60 power supply 
available lor S9 95 


AS FEATURED IN DAVE INGRAM S 
TimeKit RTTY TOOAY” 

roio. ijjrr _ am%3 oo•» »•>.* 

ClMMnd OHUin 4^ apa Kandtmg O*wor»»«* 

imilM M» WW ISSl 


CLOSE OUT 
SPECIAL 

SAVE OVER 50% 

1983 Call Directories 

The low-cost answer to your call 
and QTH questions. 

AMATEURS LISTED BY AREA 
AND CALL SIGN 
1983-84 Edition 

It's finally been done A complete directory ot all 
licensed Radio Amateurs in the U S at three- 
quarters the price ol the other well Known book 
Information taken (torn latest FCC list available, 
this book is a lull 8'*" x 11" and is very easy 
to handle Generic in appearance but oh what a 
value' Over 410 000 licensed Amateurs listed 
1983 

BM-CO Softbound $7 95 

Regularly $14 95 ($4 95 + S3 00 shipping) 

Two More Call Directories 

Here ate two other call directories never betora 
available See who the other Amateurs are in your 
area Find those old friends you tost track ol many 
years ago Pertect tor your club or your own 
library 

AMATEURS LISTED BY 
GEOGRAPHICAL LOCATION 

Lists Amateurs in each town in U S 1983 

BM-GA Softbound S12.95 

Regularly S25 00 ($9 95 + S3 00 shipping) 

AMATEURS LISTED BY NAME 

An alphabetical listing ol all U S Amateurs 
1983 

BM-AL Softbound S12.95 

Regularly S25 00 ($9 95 + S3 00 shipping) 

Quantities Limited. Order 
Now and SAVE 

HAM RADIO'S BOOKSTORE 

Greenville, NH 03048 


BUY! SELL! TRADE! 

COMPUTER & HAM EQUIPMENT 

Q COMPUTER* 

T TRADER 

ANNUAL 

SUBSCRIPTION 

$15.00 

Low Ad Rates - Mailed Monthly 
Foreign Subscriptions - $30 00 Year 

FkEE SO Wert CUllitiM U «nn SaturlfUen Order 

COMPUTER TRADER* 

Chet Lambert, W4WDR 
1704 Sam Drive • Birmingham, AL 35235 
(205) $54-0271 

Sample Copy - $1 00 DALJ 


Yeah.Herb. I \ W N 


( saw it advertised in 
' Ham Radio Magazine 
\ this month 


VA 
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Tell 'em you saw it in HAM RADIO! 














1. Larry N2NY. Lee, KA2RNV 


2. Lee discharges cap 


A. Wow. Can we see it again? 


3. In slow motion its dazzling 


You’ve never seen this, like this, 

before this! 


Actual slow motion frames from Ham MasterTapes 


And you can see it—in color—again and again 
when you own the N2NY Ham MasterTapes. 


Ever see a cap discharge in slow motion? You will on 
Ham MasterTapes Ham MasterTapes can perform the 
dozens ot complicated demonstrations necessary for a 
beginner's understanding of Ham Radio Theory 

Finally, a step-by-step course in Ham Radio Theory 
is available on color videotape. The Larry Horne N2NY 
Ham MasterTapes video course is a unique, effective 
teaching technique expertly produced by New York's 
leading professionals in studio and field videotape 

□ Video Graphics highlight important details 

□ Carefully worked-out demonstrations on video avoid 
the problem of getting complex gadgets to work on 
command in front of a class. 

C1 Working examples of every ham 
radio component, device, or system 
covered in the FCC guide can be 
clearly understood. 


The N2NY Ham MasterTapes give you a basic 
grasp of concepts that build theory background—not 
only for passing the FCC tests, but for understanding 
electronics 

The hobby has long needed better, clearer, high- 
tech teaching aids to help newcomers into our wonder¬ 
ful world of Ham Radio 

These six-hour tapes cover completely all the ma¬ 
terial needed to understand Novice and Tech/General 
Theory and operations, and include the new 200-ques- 
tion FCC syllabus used beginning September 1983 

Only $199.95 Order direct and specify Beta or VHS 
format. Call or write: Larry Home. N2NY 


| Ham MasterTapes I 


THE N2NY HAM RADIO COURSE ON VIDEOTAPE 


Ham MasterTapes 

136 East 31st Street 

New York, N Y 10016 212-673-0680 


«. 1983 N2NY Producl»ons Inc 


^ 145 





Your Ham Tube 

Headquarters! 



Call or write for detailed advanced 

specifications on the RC-85 computer 

Repeater Control Board. control*, me. 


10816 Northridge Square e Cupertino. CA 95014 
(408) 749 8330 


TUBES BOUGHT. SOLD AND TRADED 
SAVE ***— HIGH $$$ FOR YOUR TUBES 


Call Toll Free 800-221-0860 

Tubes 


3-4002. 

. $85 00 

7360 

$10 00 

3-500Z. 

.85.00 

7735A 

.27.50 

4-400A. 

.80.00 

8122. 

.105.00 

4CX250B 

.50.00 

8156. 

.12.50 

572B. 

.48.50 

8643. 

.82 50 

811A 

.12.00 

8844. 

.26.50 

813. 

.30.00 

8873. 

.175.00 

6146B. 

.6.50 

8874 . 

.185.00 

6360. 

.4.25 

8877. 

.500.00 

6883B. 

.6.75 

8908. 

.12.50 


MAJOR BRANDS ON RECEIVER TUBES 
75% off list 
Semiconductors 

MRF 245/SD1416 ..$30.00 MRF 644/SD1088 ...19.95 

MRF 454.14.95 2N3055.75C 

MRF 455.10.95 2N6084 .12.50 

RF Connectors 


PL259.10/S4.95 

PL258.10/8.95 

UG 175/176.10/1.60 

UG255/U.2.50 ea 

UG273/U.2.25 ea. 


M358.2.50 ea. 

M359.1.75 ea. 

Type "N" Twist on 

(RG8/u).$4.75 ea^ 

Minimum Order $25.00 


Allow $3.00 min. tor UPS charges 


CeCo 


COMMUNICATIONS. Inc. 

2115 Avenue X Brooklyn, NY 11235 

SERVING the industry Since 19?? Phone (212) 646-6300 
I Call CECO For Your CCTV Security And Color Production Requirements I 
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SPEAKER QUALITY IS THE PRIMARY KEY 


TO YOUR STEREO 

And speakers are easy to make—and very difficult to de¬ 
sign. Speaker Builder, a new quarterly from the 
publishers of Audio Amateur, has all the design an¬ 
swers you novice-to-experts need to dramatically im¬ 
prove the quality of sound you're getting from your 
stereo system. The drivers are relatively cheap and the 
sources for them are all listed in Speaker Builder's 
pages. As an experienced ham, you probably know your 
way around your audio system already. Here's an easy 
way to make what you have sound a whole lot better at 
minimum cost. 

Speaker Builder can save up to two thirds of the 
cost of the speakers—which translates to almost one 
third of your outlay for your stereo system. Over 
110,000 Americans will build their own enclosures this 
year-and you can too! Your dream speaker is probably 
well within reach if you build it yourself. There's a lot of 
help around already and now, Speaker Builder 
brings it all together in an assortment of articles that are 
comprehensive and a mix of both simple and advanced 
projects to help you choose and build the best type for 
your listening room. ^ 115 


SYSTEM'S SOUND 

★ Bass Reflex A Horns 

A Electrostatics A Transmission Lines 

A Infinite Baffle 

A Specials: Ribbon, Air motion transformers 
A Basic data on passive and electronic crossovers. 

There will be reports on building the many kit speakers 
and enclpsures now available, and a roundup of sup¬ 
pliers for drivers, parts, and kits. Articles range from the 
ultimate (650 lbs. each) to tiny plastic pipe extension 
speakers. From time delayed multi-satellites to horn 
loaded subwoofers, as well as modifications of many 
stock designs. 

SPEAKER BUILDER, P.O. Box 49411, Peterborough NH ommoou i sa 

Enlcr my subscription to SPEAKER BUILDER for one year al the special rale ol S 10.00. 
Make (hat a two year subscription at SI 8.00. 

Check enclosed Charge to my i MasterCard Visal charge card 

# ___ 

Expire_ I _ Phone Orders (6031924-6526 

N arm*_ _ 

Street & No._ 

Town_ SUte _ ZIP _ 

I understand that the unexptred portiim «»l my subscription will hr rrlundrd alter my firsl 
issue ii the m.iyu/ine is unsatisfactory for any reason Make checks amt money orders 
iwyable to SjH-aker Builder Rates above are for USA only Outside USA add 12 00per year 
tor postage Non U S checks must Ik* drawn in U S currency only 
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serial loop 


the HP-IL 

new method 
transfers digital data 


As noted in last month's article, 1 Hewlett Packard 
was the driving force behind the definition and subse¬ 
quent universal acceptance of the HP-IB or Hewlett 
Packard-lnterface Bus. After having established this 
standardized method of exchanging parallel digital data, 
the company has once again set out to establish (if they 
haven't already) another digital data transfer method 
called the HP-IL, short for Hewlett Packard /nterface 
Loop. 

To encourage universal acceptance of this serial, con¬ 
siderably less expensive, and simpler convention, the 
company has developed the innovative H P-l L Interface 
kit. This kit, the simple serial data transfer convention 
(soon to be a standard), and various pieces of HP-IL- 
compatible equipment already developed are the sub¬ 
ject of this article. 

The loop concept. Table 1 compares the important 
features of HP's two digital data transfer methods, 
noting also their important differences. Unlike the HP- 
IB, the HP-1 Lisa t/A7/directional transmitter of serial digital 
data that transmits data to the next H P-1L device. Along 
with the data, sufficient energy is transmitted to energize 
the next HP-IL device in the loop. The waiting device 
rests idly until energized, making battery-powered port¬ 
able operation a reality. Once the data has been trans¬ 
mitted through all the HP-IL devices, it returns to the 
transmitter/controller and is checked for errors. This 
checking process simply compares the data initially 
transmitted with the data returned after completion of 
the loop. 

Master/slave configuration. Digital data transfer 
schemes use a concept of a "talker" (transmitter) and 
a "listener" (receiver), as discussed inthe previousarti- 
cle. With the HP-IL, one talker is designated as the con¬ 
troller, or master; by necessity, all other devices within 
the loop are slaves — regardless of whether they are in- 
herentlylistenersortalkers by design. Itispossible, how¬ 
ever, to operate without a controller. For example, a volt¬ 
meter (talker) could log readings onto a printer (listener). 
The use of multiple controllers with prioritized levels of 
interrupts is also possible. 


The two HP controllers most useful with the H P-l L are 
the H P41 handheld calculator and the H P85A computer 
(fig. 1). Since the HP41 enjoys widespread popularity, 
we'll discuss only calculator controller applications in this 
article. 

Novel logic conventions. Conventional digital data, 
logic highs and lows, have certain inherent and distinct 
voltage levels: for example, a TTL high is approximate¬ 
ly 3.2 V and a low is near ground. However, in the NRZ 
(non-return to zero) convention, a change in magnetic 
flux is interpreted as a logic high and a lack of change, 
as a logic low. (This is very useful with magnetic tape re¬ 
cording). Therefore, with NRZ, only transitions (whether 
they be rising or falling edges) — not levels — constitute 
logic states. All non-transitions are logic zeros. 

The HP-IL uses an unusual but clever convention call¬ 
ed three-level codes. This convention results in greater 
noise immunity, higher reliability, and less power con¬ 
sumption than normal two-level codes, with their nar¬ 
row pulse widths that require precise one-shots or digi¬ 
tal timers (which are difficult to accomplish with micro¬ 
power 1C technology). 

With three-level codes, a logic high pulse is a + 1.5 V 
followed bya - 1.5Vand the opposite isalogiclowfsee 
fig.2).Thisis good because if a high or low pu Ise occu rs 
during an electrical interference, it must be followed by 
a pulse of the opposite magnitude or it will be ignored 
as invalid. Transmissions are each 11 bits long and oc¬ 
cur in frames with a special encoded 1 and Ofor synchron¬ 
ization at the beginning of a frame. (These are designated 
as IS and OS respectively in fig. 2. The "S" stands for 
synchronization.) Fiveofthell bitsare for device iden¬ 
tification; that is, 2 5 = 32, but since a state of all zeros 
is invalid, a possibility of 32 minus this one state yields 
31, and this is precisely how many HP-IL devices can re¬ 
side within the loop. 

Pulse transformers. Instead of semiconductor line 
drivers and receivers, transformer-isolated line drivers 
and receivers are used. Transformers make it easier to 
generate the three voltage levels required with the HP 
IL code. As passive elements, they require no standby 
power, as previously mentioned. Transformersalso have 
no DC component and help avoid ground loops; a 100 
ohm transmission line driven with a 1.5 V level requires 
10 times less power than one driven with a 5 V level. With 
a transformer, impedance transformation is also easy. 

By Vaughn D. Martin, 114 Lost Meadows, Cibolo, 
Texas 78108 
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table 1. Comparison of HP-IL Hoop) to HP IB (bus). 




function 


model 

speed 

data format 

semiconductor technology 

HP IL 

20 Kbits/sec. theoretical 

serial 

CMOS 


5 Kbits/sec. actual 



HP IB 

1 M bytes/sec. 

parallel in bytes 

TTL/bipolar 


transmission length limit 

power consumption 

addressing/ease of programming 

HP IL 

100 meters with twisted 

low, state-of the art 

automatic 


shielded pair, 10 meters 

in conductor and micro 



with zip cord wiring 

power design techniques 


HP IB 

20 meters (62 feet) 

moderate, typical 
bipolar rate 

conventional 




characteristics of 

« 

ease of physical interfacing 

connector type 

intended instrument group 

HP IL 

very easy, male to female/ 

simple 2 pin male/ 

low cost, relatively 


data flows out of male 
into female 

female plug 

simple 

HP IB 

relatively easy 

25-pin subminiature 

moderate cost. 



"D" 

more sophisticated 



fig. 1. HP41 and HP85A controllers. 


as we will later discover when examining the HP-IL In¬ 
terface kit. 

Compatibility. Shortly after the announcement of any¬ 
thing new in electronics, a flurry of kindred devices in- 
evitablyappears — generally with no apparent standard¬ 
ization inmind - resulting ina total lack of compatibility 
among equipment. Remember the first op-amps with all 
sorts of packages and pin configurations? Once stan¬ 
dardization occurred, an 8-pin minidip had to have its 
pins in an accepted pattern because when manufacture 
of a product was begun, the production line couldn't be 
stopped for alteration of the PC board to accommodate 
a different pinout. A more recent example occurred in 
the struggle between the two EPROM giants, Intel and 
Texas Instruments, when each produced electrically 
identical 24-pin ICs with different pin configurations. 

In response to these circumstances, H P developed the 
HP82166A HP-IL converter (fig. 3), which transforms 
noncompatible general-purpose I/O devices into HP-IL 
devices. I believe this will be the key to the HP-IL's suc¬ 
cess, since this device interfaces the HP-IL with the out¬ 
side world. One would hope that other manufacturers 
will build this capability into measurement instruments 
in the future rather than require the use of more costly 
computers to interface with the instrument. 

Those readers who own home computers may be fa¬ 
miliar with the VIA (versatile interface adaptor) or PIA 
(peripheral interface adaptor), which are programmable 
I/O ICs with ports programmable as inputs and outputs. 
While based on the same underlying concept as PI Asand 
VI As, the HP-IL converter is much "smarter" than these 
devicesand can recognize HP-IL instructionsand data, 
and change both from the HP-IL serial format to an 8-bit 
parallel format. This isdone by control logic manipulating 
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a transfer buffer. A buffer is no more than a group of reg 
isters (in this case 32) that holds data. It also, through 
its control logic, stores operating information, imple¬ 
ments selected operating modes, and controls the flow 
of and the way in which data is interpreted within the 
converter. 

Calculator as controller. Of the multiple plug-in ports 
on the back of the HP-41 — a feature that has intrigued 
many owners four are available for plug-in RAMs, 
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fig. 2. Three-level code (Al makes information a func¬ 
tion of level transmissions only. An example of an en 
coded message — the Send Data ready frame is 
shown in IB). 



fig. 3. HP82166A HP IL converter 



fig. 4. The HP-41 can be safely linked to the HP-IL by using 
the HP82160A module 



fig 5. HP3468A HP IL DMM and the HP3478A HP IB DMM 



fig. 6. HP8216A HP IL digital cassette drive. 


ROMs, a card reader, a thermal printer, and a bar-code 
reader. Not surprisingly, HP-41 owners have yearned 
for a way to use these ports for communication with the 
outside world, but Hewlett-Packard has been reluctant 
to accommodate this desire, and with good reason: 
the unit's delicate CMOS circuitry can be easily damaged 
by improper connections made by overeager 
experimenters. 

The HP-41, however, can be linked to the HP IL via 
the HP82160A module (fig. 4), which plugs into any of 
the four ports mentioned above. The module receives 
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its power from the HP-41; two 28-inch (71 cm), two-wire 
cables extend from the module. Their ends are com¬ 
posed of two male and two female connectors. Cables 
can be up to32.8 feet (10 meters) with simple stranded 
wire or up to 328 feet (100 meters) with twisted, shield¬ 
ed pair wire. Each HP-IL peripheral is in turn supplied with 
two connectors. 

Applications. The unique ability of the HP-IL to poll its 
accessories allows the operator to simply enter a PRINT 
command; the network is then searched for the first 
available printer upon which any message in plain English 
may be printed. (This function would be ideal in a man¬ 
ufacturing facility in which relays had to be controlled, 
indicators read, and decisions made with this data that 
would allow plant operators to obtain essential informa¬ 
tion without delay.) 

A DMM madejustfortheloop. TheHP3468ADMM 
measuresall five electrical parameters (AC and DC cur 
rent and voltage, and resistance), is self-calibrating, and 
works in the loop. This 5 1/2-digit instrument costs $695 
compared to its near-twin, the HP3478A, which costs 
$1300 (see fig. 5). While the 3478A does have added 



fig. 7. HP82162A HP IL thermal printer. 



fig. 8 HP82905B impact printer. 



fig. 9. HP7470A graphics plotter. 



fig. 10. HP82163A video interface. 



fig. 11. HP82938A HP41 to-80 series computer interface. 


RAM calibration constantsand is characteristically much 
faster because it is an HP IB, rather than an HP IL, in¬ 
strument, theHP IL DMM, HP3468A.canbeusedwith 
the HP 41 handheld calculator and other HP IL instru¬ 
ments such as the H P8216A digital cassette drive and the 
HP82162A thermal printer (see figs. 6 and 7) to make a 
data logging system suitable for data from semiconduc- 
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tors or thermocouples. The H P41 also allows computa¬ 
tion of complex math functions such as converting a volt¬ 
age into dBs and then printing it out. 

Other HP-IL devices include the HP82905B impact 
printer; the HP7470A graphics plotter; the HP82163A 
video interface, which permits 16 video lines of 
32-characters to interface with a VHF TV; and the 
HP82938A interface, which allows the HP41 to link with 


HP-IL INTEGRATED CIRCUIT 



fig. 12. HP-IL interface connection diagram. 



TYP 


NO 



-t-1-1-1-1- 1 -1-1- 

t 2 NO 4 5 6 7 8 

PIN 


fig. 13. HP-IL transformer set (16-pin DIPheader). 



the larger 80 series HP computers. Figs. 8 through 11 
illustrate these devices. 

The HP-IL interface/prototyping kit. This kit, the 
H P82166C, costs $395 and consists of two converters, 
a test board, cabling, and excellent documentation 
which allows prototyping of loop-compatible products. 
Its key components consist of the H P-IL interface con¬ 
nection, the HP-IL transformer set, and the HP-IL panel 
receptacle (see figs. 12 through 14). 

The HP-IL 1C appears to most standard microproces¬ 
sors as eight memory or I/O locations. Reading and 
writing into its registers results in such actions as 
transferring data or a whole message and setting serv¬ 
ice request bits. This 1C also handles all aspects of the 
loop's time-critical protocol. The ESD beside the 
ground symbol in fig. 12 stands for electro static 
discharge and is there for protection of the IC's delicate 
micropower CMOS circuitry. The transformer set pro¬ 
vides for electrical isolation, impedance matching, 
and voltage level conversion, as previously mentioned, 
and the panel receptable set provides for foolproof 
mechanical connections and naturally proper direction 
to the flow of data. 

reference 

1. Vaughn D. Martin, "The HP-IB Greatly Simplified," ham radio, March, 1984, 
page 65. 
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ROHN 

“ FOLD-OVER ” 
TOWERS 


■ EASE OF INSTALLATION 
ROHN "Fold-Over" Towers ire quickly and 
easily installed. The "Fold-Over" is sale 
and easy to service. 


■ ADAPTABILITY 
ROHN has several sizes to til your applica¬ 
tions or you can purchase the "Fold-Over" 
components lo convert your ROHN lower 
into a "Fold-Over". 


■ HOT DIP GALVANIZED 

All ROHN lowers are hoi dip galvanized 

alter fabrication. 

| REPUTATION 

ROHN is one ol the leading lower manufac¬ 
turers. with over 25 years ol experience. 


QUALITY STEEL PRODUCTS BY 

ROHN 

Box 2000 Peoria. Illinois 61656 
U.S.A. 


COMPUTER 

OISKS 

CONTROL DATA 
5\" SSDD 35-40 Track 

$22 Box of 10 

(5 or more S21/Box) 

FREE SUPPLIES CATALOG 
Write Today 

Payment: Mastercard/Visa (include 

Number and expiration date). Money 
Order, Cashier's Check, Personal Checks 
(allow 10 days to clear). Shipping 3%, S3 
minimum, by UPS mainland USA. Sorry 
no APO/FPO/COD's. New Jersey add 
6%. Prices and availability subject to 
change without notice. 


ourroiNr 


COMPUTER AND WORD PROCESSING SUPPLIES 

44 FORREST ROAD 
^ 182 RANDOLPH. NEW JERSEY 07869 


the smarter SANTEC 


ST-142 299 00 

For ? Meters 

Free J9.95 Mob. Quick Charge Cable 
We Stock ALL Santee Accessories! 

Santee 220 & 440-Call! 


FM-2033 

25 Watt 2-Met«r FM 


mm 


289 


00 with ToucMone Mik« 
end Mobile Brocket 


Coming! KDK 220, 440, 6M & I0M! 

FREE UPS Brown Shipping-Add SI-65 for COD 
N.C. Res. Add 6‘ / i% Soles Toi. Sorry No Cords. 


Hfd SWR&POWERMETOT 


TOKYO HY-POWER AMPLIFIERS 


i ra» Notion torg.ll Moil Order footer Deoler 

WILLIAMS RADIO SALES 

600 LAKEDALE ROAD, DEPT. H 

COLFAX, N.C. 27235 215 

(919) 993-5881 Noon to 10 P.M. EST 


FCC LOWERS 
REQUIREMENTS — 
GET YOUR RADIO 
TELEPHONE LICENSE 


FCC changes make obtaining a High-level 
Radio Telephone License much easier now 
Eliminate unnecessary sludy with our short¬ 
cuts and easy to follow sludy material Obtain¬ 
ing the General Radio Telephone License can 
be a snap! Sample exams, also section cover¬ 
ing Radar Endorsement 
A small investment tor a high-paying career in 
electronics 

$19.95 ppd. 

Satisfaction Guaranteed 

SPI-RO DISTRIBUTING 

P 0. Box 1538 
Hendersonville. N C. 28793 

^ 199 


/ AMAZING\ 

SCIENTIFIC and ELECTRONIC 

V DEVICES X 


LASER DEVICES 

• LC5 BURNINGCUTTINGC02 LASER S15 00 

• RUB3 RUBY LASER RAY PISTOL 15 00 

• LRG3IR LASER RIFLE/PISTOL 10 00 

• LGU3 VISIBLE RED LASER RIFLE 10 00 

• LHP/LLD LASER LIGHT XMTR/RCVR SYS 10 00 

• LHC2 BEGINNER simulated VISIBLE LASER 5 00 
SCIENTIFIC & ELECT 

• TCL3S0LI0 STATE TESLA COIL 35KV 6 00 

• BTC3 25C THOUSAND VOLT TESLA COIL 9 00 

• BTC51 5 MILLION VOLT TESLA COIL 1500 

• HVM3 125 THOUSAND VOLT DC SUPPLY 8 00 

• I0G3 ION RAY FORCE FIELD GUN 8 00 

• HEG1 MILLION WATT 500 JOULE SOURCE 10 00 
ULTRASONIC ACOUSTICAL 

• PPF1 PHASOR PAIN FIELD GENERATOR 15 00 

• PSP3 PHASOR SHOCK WAVE PISTOL 7 00 

• IPG5 POCKET PAIN FIEL0 GENERATOR 7 00 

• RAT2 RAT AN0 PEST ELIMINATOR 6 00 

• HT9 HIGH FREO LISTENING DEVICE 8 00 

SECURITY 6 PROTECTION 

• DEVI DEVASTATING DEVICES 10 00 

• PPG1 PHASOR PROPERTY GUARD 15 00 

. MFT1 MINI VOICE XMTR 2-3 MILE 7 00 

• INF1 INFINITY TRANSMITTER 15 00 

• PSW3 PHASOR BURNING STUN WAND 8 00 

• PG1 PARALYZING WAND 10 00 


WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS 

• CATAlj06CONIAININCNUNDRIDSMORt Of ALL HEWAMAZ 
ING ind FASCINATING PLANS FASY 10 BUILD KITS ANO 
ASSfMBLEDITFMSSt 00 CAIAlOGINClUOtDFREEWITHANY 
Of THE ABOVf PROJECT PLANS SENOCASM CHECK MO VISA 
MC TO 

INFORMATION UNLIMITED 

P.0 BOX 716. DEPT HR AMHERST NH 03031 

✓ 157 



Keep those valuable 
issues ol Ham Radio 
like new. Prevent 
smears, tears and 
dog ears. Bind 'em 
together and enjoy 
tor years to come. 
You'll be happy you 
did! 

HAM RADIO BINDERS 

Beautiful buckram bound, 
rich brown material with gold 
embossing. These binders 
will really dress up your col¬ 
lection of Ham Radio. Year 
stickers included. 

□ HR-BDL $6.95 ea. 

3 for $17.95 

Please add $2 50 lor shipping 
and handling. U S only 

HAM RADIO’S BOOKSTORE 

GREENVILLE, NH 03048 
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the branch-line hybrid: 

part 1 


Applications include 
power splitting/combining, 
impedance transformation 
and attenuation 

Connect four quarter-wave transmission lines 
end-to-end, add four RF connectors, and what do 
you have? A hybrid branch-line coupler, a simple de¬ 
vice that cannot only divide power from a signal 
source, but also maintain isolation between the two 
output ports. And because the hybrid coupler is re¬ 
ciprocal, it can combine power from two equal phase 
and amplitude sources while maintaining isolation 
between the two inputs. If two amplifiers are paral¬ 
leled together with a branch-line coupler, any input 
or output mismatch from one amplifier will not be re¬ 
flected into the other. 

The hybrid branch-line coupler consists of four 
transmission lines, two connected in series with the 
transmission path and two connected in shunt or 
"branching" the transmission line. Generally, one 
can expect a 0.5-dB maximum coupling imbalance, 
14-dB return loss (SWR < 1.5:1), and 15-dB isola¬ 
tion over a 20 percent bandwidth from a simple trans¬ 
mission line branch-line coupler. (These values can 
be improved as more sections are added, but the in¬ 
termediate branching impedances become very diffi¬ 
cult to realize.) 

The single-section branch line coupler may be 
readily constructed using printed microstrip trans¬ 
mission lines and easily reproduced from a single 
etching mask at minimal cost. Experimental results 
are presented here to convince the Amateur that one 
needs only to compute the physical dimensions of 
the lines, etch the printed circuit board, 1 and cut the 
coaxial cable, in order to fully expect the coupler to 
function reasonably well over the Amateur band of 


interest. The lumped-constant version of the branch¬ 
line coupler is easily adjusted using a grid-dip meter. 

The principal advantage of choosing the branch¬ 
line hybrid for power division and combining is the 
good input match and the amplifier output intermod 
improvement. Applications of the hybrid that illus¬ 
trate these advantages are included at the end of this 
article. 

derivation of coupler 

When the power entering a network splits evenly 
between the output ports, the device is called a hy¬ 
brid; if it divides in any other ratio, it is called a direc¬ 
tional coupler. In a 20-dB directional coupler, for ex¬ 
ample, 99 percent of the power flows through one 
path while 1 percent of the input power appears at 
the other output port. The branch-line hybrid (fig. 1), 




fig. 1. The branch-line hybrid can be formed using two 
series and two shunt microstrip transmission lines on a 
printed circuit board. 


I is composed of four quarter-wave transmission lines: 
two series arms and two shunt arms. Power input to 
port 1 is equally split between ports 2 and 3. Any mis¬ 
match power at either of these output ports appears 

By Ernie Franke, WA2EWT, 63 Hunting Lane, 
Goode, Virginia 24556 
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fig. 3. Reflected waves (dashed lines) from a mismatch 
at output port 2 cancel at output port 3 to provide isola¬ 
tion. 


at port 4. The output can be explained through use of 
either matrix manipulation or by sleight-of-hand. We 
shall use the latter. 

The hybrid branch-line coupler, (fig. 2), is con¬ 
structed using a series transmission arm, 1-2, and a 
shunt transmission arm, 2-3. Power input at port 1 
travels along series transmission line 1-2. At point 2 
the power is equally split between a 50-ohm load, 
placed at port 2 and shunt transmission line 2-3. 



fig. 2. A simple equal-split power divider is formed 
using a series and a shunt transmission line. 


Transmission line 2-3 is also 50 ohms, resulting in the 
parallel combination of the load and the input impe¬ 
dance to the shunt transmission line 2-3 of 25 ohms. 
This impedance must be transformed to present 50 
ohms at input port 1. This is accomplished using 
series quarter-wave transmission line 1-2. The char¬ 
acteristic impedance of this quarter-wave matching 
section is equal to the square root of the product of 
the source and load impedances: 

Z series arm = \J50 ohms • 25 ohms = 35.4 ohms (1) 

The second output terminal, port 3, is also termi¬ 
nated with 50 ohms. This effectively terminates 
transmission line 2-3 in its characteristic impedance. 

Thus we have formed a power divider using a 
series and shunt transmission line; but we have not, 
however, formed a true hybrid. Output ports 2 and 3 
are isolated from each other by only 6 dB. Transmis¬ 
sion lines 3-4 and 4-1 must be added, (fig. 3), to pro¬ 
vide isolation between the output ports. The reflect¬ 
ed wave due to any mismatch at port 2 is indicated as 
a dashed line traveling in two paths toward port 3. 
The counterclockwise path, however, is one half¬ 
wave longer than the clockwise path. Therefore, the 


two reflected signals cancel at port 3 and port 3 is 
isolated from any mismatch at port 2. If the impe¬ 
dance mismatch occurs at port 3, the energy in the 
two paths likewise cancel at port 2. 


Isolation is especially necessary when combining 
two amplifiers in parallel, as shown in fig. 4. The out¬ 
put ports for the branch-line hybrid are 90 degrees 
apart, hence it falls into the category of quadrature 
hybrids. The output power at port 2 is delayed 90 de¬ 
grees from the input power at port 1. The output 
power at port 3 undergoes an additional 90 degrees 
of phase delay. When recombining the power from 
the amplifiers, this must be considered by proper 
phasing. 

The theoretical response of the single-section 
branch-line hybrid (fig. 5) is computed both for a 
35.4-ohm and a 37.5-ohm series transmission arm. 
(The value of 37.5 ohms for the series transmission 
line was chosen because it can be simulated using 
two 75-ohm cables in parallel.) The 75-ohm coaxial 
cable is readily available from CATV sources. The 
graph of input return loss is an expression of the 



fig. 4. A 3-dB branch-line hybrid is used to parallel two 
amplifiers while maintaining isolation between them. 
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power ratio of the input power to reflected power in 
decibels. To convert return loss to the familiar SWR, 
the following equation is used: 

SWT? = 10R n U2 ° + 1 (2) 


where RL is the return loss. 

To convert from SWR back to input return loss: 

return loss = 20 logio [ sWT? — ; 1 


Expressing the value of the input match in terms of 
return loss is becoming more popular. This is the 
ratio indicated on a directional wattmeter expressed 
in dBs. A value of 6 dB input return loss (SWTt = 
3:1) means that one-fourth of the input power is re¬ 
flected. The value of theoretical coupling loss for a 
hybrid assumes no insertion loss. Hybrids typically 
display an insertion loss of 0.1 to 0.2 dB due to trans¬ 
mission line loss or low-Q lumped-constant elements 
(loss). A figure of 3.01 dB expresses an equal power 
division between ports 2 and 3 and does not mean 
that the hybrid dissipates half the power. The value 
of isolation is measured between ports 2 and 3. A sig¬ 
nal applied to port 2 will be reduced by the value of 
the isolation before arriving at port 3. This is equally 
true for an input signal reflected at output port 2 ap¬ 


pearing at port 3. Because the hybrid is symmetrical, 
this is also the isolation between ports 1 and 4. 

The models constructed using flexible coaxial 
cable employed two 75-ohm quarter-wave sections 
in parallel to simulate each series arm (fig. 6). The 
parallel impedance is 37.5 ohms, which is close to the 
desired 35.4 ohms; the difference in response is 
shown in fig. 5. Each shunt arm was formed with 
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TRANSISTORS 


FRESH STOCK - NOT SURPLUS 
FULLY GUARANTEED 

230MHz 


CALL LONG DISTANCE ON 2 METERS 


P/N 

Rating 

Ea 

Match Pr 

MRF412 

SOW 

$18.00 

$39.00 

MRF412A 

sow 

18.00 

39.00 

MRF421 

100W 

27.00 

58.00 

MRF421C 

100 +w 

27.00 

58.00 

MRF450 

50W 

12.50 

28.00 

MRF450A 

50W 

12.50 

28.00 

MRF453 

60W 

15.00 

33.00 

MRF4S3A 

60W 

15.00 

33.00 

MRF454 

SOW 

16.50 

36.00 

MRF454A 

80W 

16.50 

36.00 

MRF455 

60W 

13.50 

30.00 

MRF455A 

60W 

13.50 

30.00 

MRF458 

80W 

18.00 

36.00 

MRF460 

60W 

16.50 

36.00 

SRF2072 

70 +W 

15.00 

33.00 


High Gain Matched Quads Available 

MISC. 2-30 MHz 


Type 

Rating 

Freq. 

Net/ea 

SI 0-12 

10W 

2-30 

$14.50 

MRF406 

20W 

2-30 

14.50 

MRF433 

13W 

2-30 

14.50 

MRF449 

30W 

14-30 

14.50 

MRF449A 

30W 

14-30 

14.50 

MRF475 

12W 

14-30 

5.00 

MRF476 

3W 

25-50 

3.50 

MRF477 

40W 

2-30 

13.00 

MRF479 

15W 

2-50 

10.00 


VHF TRANSISTORS 


Type 

MRF150 

MRF221 

MRF222 

MRF237 

MRF238 

MRF239 

MRF240 

MRF250 

MRF245 

MRF247 

MRF492 

MRF607 

SOI 416 

SD1477 

SD1441 

2N4427 

2NS643 

2N6080 

2N6081 

2N6082 

2N6083 

2N6084 


MRF641 

MRF644 

MRF646 

MRF648 


Rating 

1S0W 
15W 
2SW 
1W 
30W 
30W 
40W 
50W 
SOW 
80W 
90W 
1.8W 
80W 
125W 
150W 
. 1W 
4SW 
4W 
15W 
25W 
30W 
40W 


MHz 

2-175 
130-175 
130-175 
130-175 
145-175 
136-175 
145-175 
50-175 
130-175 
130-175 
27-50 
130-175 
130-175 
130-175 
130-175 
130-175 
125-175 
130-175 
130-175 
130-175 
130-175 
130-175 


UHF TRANSISTORS 
15W 430-470 

25W 430-470 

40W 430-470 

60W 430-470 


Technical Assistance S cross-reference 
information on CD. PT. RF, SRF. SD P/Ns 
Call Engineering Dept (619) 744 0728 
RF Parts Catalog Available 
OEM & Quantity Discounts 
Minimum Order $20 Add $3 50 Shipping 
WE SHIP SAME DAY C O D/VISA/MC 

ORDERS ONLY: 800-854-1927 

✓ 212 

MMlItJW/.Ti'iH 


1320 Grand Ave. San Marcos 
California 92069 (619) 744 0728 



Only 10 watls drive will deliver 75 watts 
of RF power on 2M SSB, FM. or CW. It is 
biased Class AB for linear operation. The 
current drain is 8-9 amps at 
13.6 Vdc. It comes in a well 
constructed, rugged case 
with an oversized heat sink 
to keep it cool. It has a sen¬ 
sitive C.O.R. circuitry, 
reliable SO-239 RF connec¬ 
tors, and an amplifier 
IN/OUT switch. The max¬ 
imum power input is 15 
watts 



Our products are backed by prompt fac¬ 
tory service and technical assistance. To 
become familiar with our other fine pro¬ 
ducts in the amateur radio 
market, call or write for our 
free product and small parts 
catalog. 

Model 875 
Kit $109.95 

Wired & Tested $129.95 


Communication 
Concepts Inc. 


2644 North A/agon Av# • Dayton, Ohio <S4»«(5t3| 
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MICA COMMUNICATIONS CONSOLES 


4 -6 -8 Wide - t tos wide optional 
L & U & Circular set up s - witn optional corner t.toic 
Replaceable Front Panel - tor station changes 
Precisely cut panel holes - ov computerized wood cutter 
High station density -Because no shelves are used 
Hidden accessory shelf- tor power supplies dummy load 
Puppets of all your equipment - tor easy station layout 

OPTIONAL ITEMS 

Drawer Bookshelf combination -hangs under desk 
1000 Mica s to select from - to match your decor 
Desk recessed for keyboard - optimum typing height 
a console displayed Desl< top extensions into panel - tor apple computer or storage 
Matching dolly for floor amp s - with concealed casters 
Shelf under desk quick access - for headphones key Mic 
Exhaust cooling fan system - thermostatically controlled 
wire duct wire labels etc 


SEE YOU AT 
DAYTON 


Break 
Communications 
Systems. Inc. 


5817 s w 21st Street Dept hrm • Hollywood Florida 33023 
Phone 13051 989-2371 



WARNING 

SAVE YOUR LIFE OR AN INJURY 



Installation and dismantl¬ 
ing of lowirt it dangerous 
and temporary guys ol sufficient 
atrangth and tize thould be used 
at ill timea whan individuals are 
climbing towers during all types ol 
installations or dismantlings. Temporary 
guyt thould be used on tho liril 10 or lower 
during erection or dismantling. Dismantling 
can avan be more dingerout since the condition 
ol the tower, guyt. anchors, and/or roof in many 
casts it unknown 
Tho dismantling ol tome towtrt thould be done with 
the use of e crent in order to minimize the possibility 
ol membor. guy win. anchor, or bite failures Used 
towers in many cases an not at inexpensive it you 
may think it you are in|urtd or killed 
Get professional, experienced help and road your 
Rohn catalog or othar tower manufacturers catalogs 
before erecting or dismantling iny tower A consults 
tlon with your loci!, professional tower areclor would 
bo vory inaxponsive insurance 


Base plates. Hat root mounts, hinged b3ses. 
hinged sections, etc. are not intended to support 
the weight ol a single man Accidents hive 
occured because individuals assume situs 
lions are sale when they are not 
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common 50-ohm coaxial cable. Models constructed 


with semi-rigid coaxial cable relied on two 70-ohm 
lines in parallel, which yielded results very close to 
the theoretical value of 35.4 ohms. 

The physical length, L, of each quarter-wave¬ 
length transmission line may be calculated using: 



where c = speed of light (3 x 10 8 m/sec) 
or 9.84 x 108ft/sec 
/ = frequency (Hz) 

Vp = relative velocity of propagation = 1/^fe, 
where e is the relative dielectric constant 


dielectric 

V p 

solid polyethylene 

0.66 

foam polyethylene 

0.78 

solid teflon 

0.69 


The value of L, (table 1), is calculated in the same 
units as the speed of light constant chosen. 


The coaxial cable may be trimmed exactly by 
measuring its resonance with a grid-dip meter after 
cutting the cable slightly longer than the length com¬ 
puted above and preparing the ends. The center con¬ 
ductor is shorted to the braid at one end only, and 
the grid-dip meter is positioned close to the loop 
formed at the shorted end. The shorted quarter- 
wavelength transmission line acts as a parallel-reso¬ 
nant circuit. 

If the branch-line hybrid is redrawn in a circular 
manner (fig. 7), rather than in the square representa¬ 
tion, it resembles the familiar hybrid ring or "rat 
race." 2 The hybrid ring, however, uses three sections 
of quarter-wavelength line joined together by a three- 
quarter-wavelength section. 

next month: 

In part 2, branch-line hybrids that use lumped con¬ 
stant components for operation below 100 MHz are 
described. Additional applications discussed include 
impedance transformers and pin-diode attenuators. 



table 1. Cable length for various dielectrics. 

solid 

foam 

solid 

frequency 

polyethylene 

polyethylene 

teflon 

(MHz) 

(0.66) 

(0.78) 

(0.69) 

3.75 

43 ft 3 in 

51 ft 1 in 

45 ft 2 in 

7.15 

22 ft 8 in 

26 ft 9 in 

23 ft 8 in 

14.20 

11 ft 5 in 

13 ft 6 in 

11 ft 11 in 

21.25 

7 ft 8 in 

9 ft 0 in 

7ft 11 in 

28 50 

5 ft 8 in 

6 ft 9 in 

5ft 11 in 

52.00 

37.4 in 

44.2 in 

39.1 in 

146.00 

13.3 in 

15.7 in 

13.9 in 

222.00 

8.7in 

10.3 in 

9.2 in 

435.00 

4.47 in 

5.29 in 

4.67 in 

1250.00 

1.56 in 

1.84 in 

1.63 in 
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REVIEWS 


action monitor 

JC Labs of Wales, Wisconsin, has introduced 
the Action Monitor, a voice-operated switch 
(VOX) that will connect between any ordinary 
cassette or other type tape recorder and a 
receiver. 

Hookup is simple. You feed the audio from 
the receiver to the Action Monitor. The audio 
then goes two ways: one to a speaker, the other 
to the mike input on the tape recorder. You also 
connect the Action Monitor to the tape record¬ 
er's on-off switch. As soon as the Action Moni¬ 
tor "hears" a transmission, it activates the tape 
recorder via the on-off switch; when the trans¬ 
mission is completed, the unit will continue tap¬ 
ing for several seconds to record any replies and 
then the Action Monitor shuts off the tape re¬ 
corder until another message is received. 

The best thing about the Action Monitor is 
what it does: eliminate the need for a high priced, 
special-purpose type recorder. All you need is 
an ordinary cassette recorder, or any other type 
recorder, a receiver and the Action Monitor, and 
you're ready to record any service you wish. 
Whether you want a permanent record or just 
want to know what went on while you were 
asleep or away from home, the Action Monitor 
will provide a taped record of what transpired. 
Some suggested uses include recording from the 
business bands, police and fire calls, Amateur 
Radio repeaters, aircraft band, even CB. (You 
must remember that all transmissions are pro¬ 
tected by the Secrecy in Communications Act.) 

The next best thing about the Action Monitor 
is its price: only $39.95 plus $2 for shipping in 
the (J.S., $3 for shipping to Canada. 

The lightweight unit comes in a sturdy black 
plastic case measuring 2-3/4 x 4 x 1-1/2 
inches. It operates from a 9-volt battery or op¬ 
tional AC power supply ($8.95). 

For complete information, contact JC Labs, 
Inc., P.O. Box 183, Wales, Wisconsin 53183. 

- NIACH 

Circle 1301 on Reader Service Card. 


non-iambic paddle 

Bencher has just released a new single lever, 
non-iambic paddle for hams like me who never 
were able to master the intracacies of iambic 
keying. 


Bencher paddles use stainless steel bearings, 
stainless fasteners and a stainless steel, lifetime 
spring. Dot-dash contacts are gold-plated silver 
to ensure positive contact. The heavy leaded 
steel base is designed to eliminate pad die 
"creep" while being used. All in all, the paddles 
are built for a lifetime of use and the quality of 
their construction reflects that fact. 

The non-iambic paddle is manufactured to the 
same standards as Bencher's iambic paddle. 
When the review unit was received, I eagerly 
opened it up and wired it to my keyer. I felt im¬ 
mediately at home with the new paddle. 

You can adjust two basic parameters on the 
Bencher key. The first is spring tension, which 
is adjusted by either tightening or loosening a 
ferruled nut at the back of the key. I favor light 
spring tension, so I set the spring on the review 
unit quite loosely. The dot and dash contacts are 
adjusted by loosening a lock-screw and then 
moving them either closer or farther away with 
an Allen wrench. In adjusting my iambic key I 
misplaced my Allen wrench and wound up 
searching for it any time adjustments were nec¬ 
essary. Fortunately Bencher has added a Fahrn- 
stock clip underneath the non-iambic paddle to 
eliminate losing the Allen wrench altogether. 

I haven't used the new key in a contest yet, 
so I can't report on how well it works or stays 
put when I get excited. I would expect that it 
will work rather well. 

The Bencher non-iambic key comes in three 
models: with black base at $46.95, chrome base 
at $59.95, and a gold plated presentation model 
at $150. 

For more information, contact Bencher at 333 
West Lake Street, Chicago, Illinois 60606. 

Circle f302 on Reader Service Card. 
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Novice Class Amateur Radio 
Operator Test Guide 

The name Bash evokes mixed feelings in the 
Amateur community. Some love him, others dis¬ 
like him intensely. His latest book, however, 
should be favorably received by instructors and 
prospective Novices alike. 

Since the Novice exam is written and admin 
istered by the examiner, the controversial 
question-and-answer-format used in Bash books 
for General, Advanced and Extra Class licenses 
will not work. Instead, Bash has written an easy- 
to-read, complete, informative, but extremely in¬ 
formal Novice licensing guide. 

Bash starts off with the basics of getting a 
license, Amateur Radio rules and regulations, 
and electronics. As you progress through the 
book. Bash explains many of the mysteries of 
radio and electronics theory without getting 
needlessly complex. One problem with other 
study guides is that they sometimes tell you 


much more than you need to know. Bash cuts 
away at all extraneous information and gives you 
exactly what you need to be capable of passing 
a test based upon the FCC exam syllabus. For 
those who are looking to go beyond the scope 
of a basic study guide, Bash makes extensive 
reference to Amateur Radio Theory and Prac¬ 
tice by Robert Shrader, W6BNB. This handy 
cross-reference virtually ensures that a prospec¬ 
tive Novice can get the exact answer that is 
needed. 

Bash also has a 34-question Q&A section that 
will help the reader test his or her learning prior 
to taking the exam. And so that the prospec¬ 
tive Novice can be fully prepared for the exam, 
Bash has included a complete copy of the offi¬ 
cial FCC Novice exam study guide. 

Finally, Bash has gone to the trouble of fill¬ 
ing the book with handy tips and hints that will 
help answer many of the often-asked questions 
about radio operation. 

For prospective Novices planning to study in¬ 
dependently or in organized classes, Bash's new 
Novice study guide, priced at $9.95, will be help¬ 
ful. (Copies are available from Ham Radio's 
Bookstore; add $1.00 for postage and handling.) 

For more information, contact Bash Educa¬ 
tional Services, P.O. Box 2115, San Leandro, 
California 94577. 

Circle 1303 on Reader Service Card. 
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products 


UHF/VHF RTTY terminal 

The new TU 1200 UHF/VHF RTTY terminal 
unit from Flesher receives all Baudot and ASCII 
rates to 1200 baud and uses Bell 202 standard 
tones (1200 Hz and 2200 Hz) useful in many 
applications, including RTTY repeater systems. 
It provides TTL and RS-232C compatible I/O and 
includes transmitter PTT output for complete 
remote control. The TU-1200 also provides AFS 
output and RDA (received data available). 

Only three push-button switches are required 
for operation: POWER, SEND, and NOR¬ 
MAL/REVERSE SHIFT. Three LED indicators 
show POWER, SEND, and RDA status. The 
TU 1200 is constructed with a quality all-metal 
case to assure proper RF protection. Its small 
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size (51/8"W x 13/4"Hx6'’U and rear panel 
D8-25 I/O connector make installation and use 
simple. 

The TU-1200 is available either wired ($129.95) 
or in kit form ($99.95) and comes complete 
with a mating DB-25 I/O plug, power sup¬ 



ply and an easy-to-understand step-by-step 
OPERATOR/ASSEMBLY manual. 

For more information, contact Flesher Cor¬ 
poration, P.0. Box 976, Topeka, Kansas 66601. 
Circle /304 on Reader Service Card. 


ICOM accessories 

The new ICOM IC-HS10 Headset and IC- 
HS10SB PTT Switchbox can be used with all 
ICOM handheld transceivers: the IC-2A and 2AT; 
1C 3A and 3AT; 1C 4A and 4AT; 1C 02A and 
02AT; and IC-04A and 04AT. The lightweight 
headset includes the following features: crystal- 
clear reception, pivoting microphone, and ad¬ 
justable boom; it folds up for storage and ad 
justs for comfortable fit. 

The switchbox measures 3 x 1.5 x 0.75 
inches and features a belt clip, transmit receive 
switching control, mic gain control, and a mold 
ed plastic connector for speaker/mic connection 
to handheld. , 



The 1C HS10 Headset and IC-HS10SB PTT 
Switchbox are available immediately and may be 
purchased separately for $19.50 each or $39.00 
for the set. 

For more details, contact ICOM, 2112 116th 
Ave. N.E.. Bellevue, Washington 98004 
Circle /305 on Reader Service Card. 
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miniature soldering system 

With Wahl's new assortment of 15 miniature 
soldering irons and 23 tips, a user can choose 
from over 270 different soldering combinations 
to match precise soldering needs. The 15 Oryx' 
miniature irons, all weighing 1/2 ounce, or less, 
are available in temperatures ranging from 575 
to 850 degrees F; Irom 5 to 25 watts; and from 
4 5 to 24 volts. Their compact size and precise 
temperature control make them a good choice 
for soldering heat sensitive components. 

The irons can be combined with any of 23 tips 
ranging in size from 1 /25 to 3/32 inch in several 
choices of configuration. Tip construction is 
nickel plated or iron-plated copper for most ap 
plications, with solid nickel, gold end, and bare 
copper alloy (NASA! tips available for special re 
quirements. Tip changes are easy, with no tools 
required. Cooled tips simply slide off and on 

For further information, contact Wahl Clipper 
Corporation, Sterling, Illinois 61081. 

Circle /306 on Reader Service Card. 
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MEMAL HAS MILLIONS 
OF FEET OF COAX 
IN STOCK 

APRIL SPECIALS 

1 RG 8X 95% shield $14 95/100 II or 174/11 

2 RG 8U 97% shield 11 gauge (like Beklen 8214) 314/11 

3 RG 217 double shield 50 ohm. 5/8" 00 854/11 

4 PI 259 (US made I 654 each 10 loi $5 89 

5 UG-210/U Amphenol Type N S3 00 each 

CONNECTORS 

(RF, BNC. N. UHF. SMA, TNC. LC. HN. F) 
KINGS. BENDIX AMPHENOL 

FACTORY AUTHORIZED DISTRIBUTOR 

CABLE 

(MULTI CONDUCTOR, COAX. SHIELDED. 
COMPUTER TEFLON. SATELLITE CONTROLI 

Columbia, Times, Nemal, Mil-Spec 

SMA TV 

(SPLITTERS, SWITCHES. ADAPTERS. 
MATCHING TRANSFORMERS) 

Call or write tor Free Catalog 

shipping 

Cable — $3.00 per 100 ft. 

Connectors — add 1 0%. 13.00 minimum. 

Orders under $20 add $2 additional plus shipping. 
COD add $2.00. Florida Residents add 5%. 

NEMAL ELECTRONICS 


Dept. H. 12240 N.C. 14th Ave., N. Miami. FL 33161 
Telephone: (305) 893 3924 



Versatile Lab 
Power Supply 



• 0-30 VDC at 0-2A • Excellent Regulation 

• Ripple & Noise - 500 uV • Built-in Short- 
Circuit and Overload Protection 


Model 300ZA features continuously 
adjustable current limiting and precision 
constant voltage/constant current operation 
with "automatic crossover " This lab-grade 
unit can also be used as a current regulated 
power source 

Optional 10-turn voltage & current controls 
$25 each Add $3 00 tor UPS shipping in 
Continental U S Check. Money Order or 
COD accepted Illinois residents add 6% 
sales tax 

ELECTRO INDUSTRIES 

4201 W IRVING PARK BLVD. 

CHICAGO. IL 60641 

3127736-0999 140 



new antenna rotator 
for blind hams 

Telex/Hy-Gain has introduced the HAM SP 
rotator specially designed for visually impaired 
Amateur Radio operators. 

The control unit functions are marked in both 
Braille and conventional lettering. The unit also 
emits a high frequency tone to indicate rotator 
action. Since the brake release as well as de 
layed brake engagement is automatic, operation 
of the rotator is a simple one hand, one-touch 
operation 

When mounted inside a tower, the new 
HAM SP rotator is designed to operate large 
antenna arrays of up to 15 square feet (1 4 m J ) 
wind load area. The HAM SP (catalog No. 3071 
carries a suggested list price of S337 and is 
available at Amateur Radio dealers. 

For further information, contact Telex Com 
munications, 9600 Aldrich Ave. So., Minneapo 
Its, Minnesota 55420. 


mounting kits 

The Larsen PO K mounting kit features 
SO 239 style mounting hardware that can be in 
stalled entirely from outside any vehicle. The PO 
series mount looks like the SO 239 connector 




Isometimes called a female UHF connector), but 
unlike the SO 239 can be installed from outside. 
Its two "O" rings and one gasket offer superior 
moisture sealing The PO K includes complete 
mounting kit and coax; the PO B contains mount¬ 
ing hardware only. 

For further information, contact Larsen Elec¬ 
tronics, P.O. Box 1799, Vancouver, Washington 
98668. 
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digital storage oscilloscope 

The Model MS 3020 Multi Scope from North 
American SOAR employs features never before 
available in a single compact package, including 
a 15 MHz triple trace real time oscilloscope with 
3 1/2 inch flat face internal graticule CRT; vari¬ 
able trigger delay plus single sweep; a built-in 
"quick tracer" type component tester for cold 
circuit, individual component or full board cir¬ 
cuit evaluation; a five-function 3 1/2 digit LED 
display DMM that can be operated independent 
ly or simultaneously in the same circuit as the 
oscilloscope; a digital storage section with 1024 
words of memory, and rear panel BNC connec¬ 
tors for pen recorder output of X-Y sync of the 
stored Channel 1 waveform. 

The MS 3020 is housed in a small, easily trans¬ 
portable case witti U bracket handle measuring 
10inches wide x 5 inches high x 12 1/4 inches 
deep. It weighs approximately 13 1/2 pounds 
and is priced at $1995. 



For more infomiation, contact North American 
SOAR Corporation, 1126 Cornell Avenue, Cherry 
Hill, New Jersey 08002 
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thermo protectors 

A senes of thermo protectors designed to pro 
vide efficient, low cost protection for electrical 
equipment, are included in the EGG semicon¬ 
ductor replacement line available from the 
Distributor Et Special Markets Division of Philips 
ECG, Inc. 

Designated ECG 202, 204, 205, the units are 
intended for replacement use in small fractional 
horsepower motors and products such as audio 
speakers, transformers, HID lamps, automotive 
antenna motors. CATV amplifiers, and television 
circuits. 
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Each thermo protector contains a prestressed 
bimetal blade; fault conditons producing exces¬ 
sive current or heat will cause the bimetal to snap 
the contacts open. Encased in a strong, shock 



resistant hermetically sealed glass cartridge, the 
unit can withstand external pressures exceeding 
5,000 PSI. 

The entire ECG semiconductor replacement 
line, including more than 3200 solid-state de 
vices, is available from authorized distributors of 
Philips ECG components. 

For more information, contact Philips ECG, 
Inc., 100 First Avenue, Waltham, Massachusetts 
02254. 
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Worldwide Sunrise/ 

Sunset Tables 

Noted 80 meter DXer and author John Devol 
dere, 0N4UN, has just released the latest edi 
tion of the World Wide Sunrise/Sunset Tables.' 

As sunspot activity declines, more and more 
DX'ers are turning to 160. 80, and 40 meters and 
finding that "gray line" propagation is an integral 
part of successful DX'ing on those bands. 

0N4UN's book provides sunrise and sunset 
times for 502 geographical locations in all DXCC 
countries and includes 100 listings in the U.S.A 
Also included are fairly detailed instructions so 
the reader can accurately utilize the information 
in the book. For example: Is there a long path 
between San Francisco and Budapest on Jan 
uary 1? 

In looking at both San Francisco and Buda 
pest, we find: 

San Francisco Sunrise West 1524 Sunset West 0058 
Budapest Sunrise East 0632 Sunset East 1503 



For the best buys In town call 
212-925-7000 

Los Prscios Mas Ba|Oi an Nueaa 

York _ 


KITTY SAYS WE ARE NOW OPEN 7 DAYS A WEEK 

Saturday ft Sunday 9 to 6 PM 
Monday Friday 9 to 6 30 PM Thun 10 a PM 
Coma to Barry 's lot tha bar I buys tn town 
For Ordars Only Plaasa Call 900-221-2683 

D icom 


1C A71A.IC7S1.IC 720A. 1C745.IC27A. IC37A 
IC47A.IC 271A/H . 1C 7KL. IC471A, IC-2MH. 


m@@y 


FT O HI F T «B0 FT 102. M tt FT 230H rt fVO* 

FT FT /?0«U FT F«G '700 FT 203R 
VAESU 'COM i and Mob-la 94-1 
FT ?0«fl IC7AT 

FT fMR tCJAT Mw* •• 

ftc •«> ic«at ,m *» yjy j .y* 

TC02AT T “ * *- 


SMART PATCH 


OMAke tr r a iwa 11 Efttm 
SelpUrt* nK«w« I SR? 4 THETA 
400M & 500 EARTH SATELLITE 
ST A TKJN E SS 22V) 


TV600 R 1000. R 2000 TS-930SMT. 
TS430S. TR2S00rJ500.TR 9I» TR 
7950 TW4000A 
K»nwood Snrvice Repair 

ROCKWELL/COLLINS 

KWM380 

VoC 


I AIWA 

Tokyo Hy-Power 
Amplifier* A 
5/8 k HT Gain 
Ant.nnas IN STOCK 


Computer Inlerlace*^^ . . UT2000B 

slockad mfj i??a Rapaalara in Stock 

MFJ 1224 Yaaau FTR2410. Wilton (T 

AEA CP 1. Kamromca ICOM ICRP 3010 1*40 MHfl 
B -0 Ham Clock/Ham Tafls ICOM 1C RP 1210(1 2 OM» Spacltum ™ 

oigitai 

/ m NjNfeMmlmraW FREQUENCY 


IlCROLOG AIR I in slock 

KANTRONICS 
Field Oay 2. Mini Reader 
interlace II. software 
and coda Tape* 


ElMAC 

3 5002 
572B 6JS6C 
12BY2A & 

4 400 A 


AEA 144 MH; 
AEA 440 MH; 
ANTENNAS 


NawTENTEC ^ 
2591 HT. Corsair In Slock T 
OENTRON IS BACK IN STOCK' 


MAIL ALL ORDERS TO BARRY ELECTRONICS CORP.. 512 BROADWAY. NEW YORK CITY. NY 10012. 


W« stock AEA. ARAL Alpha Amoco. A/rtanna Spacrahita Asiatic 
Astton B I k SIM Bath Banchw Bud Butiwnut COE. CES. CoM.ru 
Communtcaltona Sgw Cumecluri Comuall Cubic (Swam. Cushoalt 
Oatwa Damron. Ototmai Dr aka. ETO lAlphai Ewnac. Encomm. HaM 
Sound Hanry Hutflw (NawfroMcM. H, Gam Icom KIM KantForwc* 
larsan MCM (Oaiwai Vf j J Mr Millar Mini Product* Mi.ay* 
Nawlronac* Nya Viking Pafomar. RF Product* Radio Amalaur Caltboo* 
Robot Rockwall Colima Saalon Shura Saran Tala* Ttmpo Tan Tac 
Tokyo Hi Powaa Tnonyi TUBES W2AU Water Wilson Vaatu Ham and 
Commercial Radko*. Vocom VtfKopiai Curb* Tn El. Wacom Ouploia** 


“Aqul $• Habla Espenol” 

BARRY INTERNATIONAL TELEX T2 7670 
TOP TRADES GIVEN ON USED equipmen 

Mrndar F"Oar HB IO*JCPW 
Tn«r»dar IO* PM 

Salwnlar ft Sunday • A M lo* P M |F>aa p**»'ngi 
Paad 9a»'P| tot aero** rrw tiraar anylimw 

AUTHORIZED DISTS MCKAY DYMEk FOR 
SHORTWAVE ANTENNAS A RECEIVERS 


ORDER LINE 
CALL 

800-221-2683 


Wf NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS 


9 WORLD WIDE AMATEUR RADIO SINCE 19S0 

Your one kourca lor all Radio Equipment! 


Complata Butternut Antenna 
Inventory In Stock* 


BENCHER PADDLES A 
Vibropie* Keyt'in Slock 1 


LARGEST STOCKING HAM DEALE* 
COMPLETE REPAIR lab ON PREMISES 


IRTH.EX Spring Si Station 
WH'M BMT PrmcaSi Station 

IND F~ Train Bvry Station 
Bu* Broadway *6 lo Spring St 

Pei*-am *4 eth am ptna*_ 


DEAlEP iNOUlWilS iNViTE0 PhONC IN vOURORDER A BE R|'MBu**SED 

COMMBRCIAL RADIOS alack ad A earelcad an premlaea 

Amateur Radio A Computer Courses Olvan Of* Our Premises, Call 

Kaport Order a Shipped Immediately. TILBK 12-7*70 


ALL BAND TRAP ANTENNAS! 


PRETUNED- ASSEMBLED 
ONLY ONE NEAT SMALL 
ANTENNA FOR ALL BA 
NDSl EXCELLENT FOR 
APARTMENTS' IM 
PROVED DESIGN I 




FOR ALL MAKES AM 
ATEUR TRANSCEIVERS' 
GUARANTEED FOR 2000 
WATTS SSB INPUT FOR 
NOVICE AND ALL CLASS 
AMATEURS' 


COMPLETE wRh 90 Ft RG50U-52 ohm foedlne. and 
PL259 connector. Insulator*. 30 M 300 M tast dacron and 
supports, cantor connoctor wRh buM In Mghtnlng arrastar and 
static dlschergo LowSWR ovar aH bands -Timor* usuaay NOT 
NEEDED* Can be used as m**rt#d V* - *k»p«r» - m attic*, on 
buSdmg tops or narrow tots The ONLY ANTENNA YOU WILL 
EVER NEED FOR ALL BANDS' NO BALUNS NEEDED! 

80-40-20-15-10 --2 trap-104 ft -Modal 998BUC *99 95 
40-20-15-10 - 2 trap -- 54 It. - Modal 1001BUC SO0 95 
20-15-10 motor - 2 trap - 26ft . Modal 1007BUC *07 95 

SEND FULL PRICE FOR POSTPAID INSUREO DEL IN USA 
(Caneda is *5 00 astro lor postage • clerical - customs etc) or 
order usng VISA • MASTER CARD • AMER EXPRESS 
Give number and as date Ph 1-308-238-5333 9AM - GPM 
week days Wiskpin 2-3 days ALL PRICES MAY INCREASE 
SAVE - ORDER NOW! A* antennas guaranteed lor 1 year 

IO day money beck trtel tt returned in new condition.' Made « 
USA FREE INFO AVAILABLE ONLY FROM 

✓ 213 


Dept AR- 4 


WESTERN ELECTRONICS 

Kearney, Nebreeka. 68647 


3.7 • 4.2 QHZ 

SIGNAL GENERATOR 


M RMSG 1 3 7 42 GHZ 

16 mechanical tuning 

• 30 MH/ electrical tuning 
range • requires 8-30 VOC 
at less than 25 Ma • 1 lo 
7 volt BNC output to 50 ohm 
load • each unit individually calibrated and verified 
to have a clean birdie from 3 7 to 4 2 GHZ • 5 


VOC regulator and stabilization transistor provided 

• 4‘ X 2%' X 1%" plus connectors/control • other 
frequencies special order • RMOO-t Diode Detec¬ 
tor 527 06 • RMLS-1 Line Stretcher *24 85 

• RMFA-3 (10) RG-174 coax approximate 30B 
(10DB) Fixed Anttenuator $18 57 

ROENSCH MICROWAVE 

R.R. 1, Box I56B, PH: 916-963-2550 
BROOKFIELD, MISSOURI 64628 

193 
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DRAKE R-4/T-4X 
OWNERS AVOID 
OBSOLESCENCE 

PLUG-IN SOLID STATE TUBES! 

Gel state-ol-lhe-art performance 
Most types available 

INSTALL KITS TO UPGRADE 
PERFORMANCE! 

• BASIC Improvement 

• Audio Bandpass Filter 

• Audio 1C Amplifier 

TUBES $23 PPD KITS $25 PPD 

OVERSEAS AIR $7 

SARTORI ASSOCIATES. W5DA 

BOX 832085 

RICHARDSON. TX 75083 

214-494-3093 ^ 19 



Tune in to all 
the action 
24 hours per day 
— without missing 
a word. 

"Action Monitor" 


is a voice operated switch that is a cinch to connect between any 
Hf/VHF/UHf receiver and a cassette recorder E very lime a sig 
nal is received the Action Monitor automatically turns on the 
recorder so you have a permanent taped lecoid ot what is be 
mg said 24 hours a day Delay feature lets you get both sides 
ol all conversations Great tor repeatei logging scanners. SWls 
and more All electronic - no mechanical relays to fail Small 
compact unit tits almost anywhere Comes with cables 9 volt 
battery and instructions AC adapter available add S8 95 


Only $39 95 


30 day money bach guarantee 
Please add $2 00 shipping/handling 
Canadians S3 00 No COOs 
Wise residents add 5% sales la* 


Send your order today e* 100 

J.C. Labs • P0 Box 183HR • Wales. Wl 53183 
(414) 547-7987 



products 


For long path conditions to exist, you must 
be at or near a peak propagation path at sunrise 
with the station at the western end of the path 
or at sunset with the station at the eastern end 
of the path. With our example Sunrise West is 
later than Sunset East and there will be a 1/2 
hour-long path opening between approximately 
1500 and 1530 hours Z. 

Devoldere also talks about crooked paths be¬ 
tween two locations in the same hemisphere in 
the middle of local winter, such as exists be 
tween the U S. and Japan during December and 
January. These paths do not follow the "great 
circle" paths and are skewed by passage through 
the Polar regions area. 

This book is available directly from the author 
and comes with a personalized beam heading 
printout and an enlarged personalized Sun 
rise/Sunset Chart. Price is $10 postpaid (air 
mail). 

For more information, contact the author di 
rectly at: 

John Devoldere. ON4UN 
215 Poelstraat 
B9220 Merelbeke 
Belgium 


lower price for 
L/C meter 

The Model 522 digital L/C meter and test fix 
ture combination is being offered by Cambridge 
Technology at a new low price $875.00. 



This instrument combination allows measure¬ 
ment and sorting of inductances and capaci 
tances at a basic accuracy of 0.25 percent, with 
dual measurement frequencies, and 0 to 10 VDC 
internal capacitor bias, for less than $1000.00. 


(The closest competitor to the Model 522 costs 
over 40 percent more.) 

A built-in comparator allows simultaneous 
sorting for high and low tolerances, as well as 
dissipation limits. Measurement frequencies of 
120 Hz or 1 kHz are automatically selected. The 
instrument is autoranging and a range hold fea 
ture permits fast repetitive measurements. 

The electrical contacts of the test fixture pro¬ 
vide four terminal measurement capability. A 
push button allows both electrical contacts to 
be held open simultaneously so that components 
with very fine leads can be inserted conveniently. 
A second push button allows each set of con¬ 
tacts to be individually opened for components 
with flying leads such as coils or transformers. 

Other features include a rugged all-metal en¬ 
closure, tilt stand, and lead capacitance null. The 
instrument is protected against damage from 
charged capacitors and comes with a one-year 
warranty on materials and workmanship. A full 
refund within 30 days is available if the instru¬ 
ment is found unsatisfactory for any reason. 

For more information contact Cambridge 
Technology, Inc., 2464 Massachusetts Avenue, 
Cambridge. Massachusetts 02140 
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selective call controller 

The SCC 1 Selective Call Controller, from 
Acquis Communications, Inc., was designed for 
use with mobile or base FM radio systems. Its fea¬ 
tures include a touchtone encoder; 10-number 
auto dialer with battery backup; a touchtone 
decoder with two programmable selective call 
codes for group or individual calls: an internal 
monitor speaker; LED displays for call status; and 
an accessory relay for control of external devices. 
The small size of the SCC-1 (3 x 4 x 2 inchesl 
and flexible mounting hardware make it easy to 
adapt for either mobile or base station applica¬ 
tions. A mobile mounting bracket and protec¬ 
tive desk pads are included. 

The SCC-1. priced at $325, is particularly 
useful for emergency groups such as RACES or 
radio clubs. The selective call feature with pro¬ 
grammable call codes allows for group or private 
monitoring of radio communications. 

For further information, contact Acquis Com¬ 
munications, Inc., 17192 Gillette Avenue, Irvine. 
California 92714 
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code practice aid 

The Noise Maker was originally conceived to 
assist those with problems hearing code as it is 
usually generated We usually listen to code in 
the form of a keyed tone — usually pure — 
somewhere in the range from 500 to 1000 Hz. 
But because this kind of sound is troublesome 
for some listeners, W6NRW put together a 
white-noise generator with a keying circuit 
designed to enable fast, click-free keying. 
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His idea was to spread the energy over a wide 
audio spectrum, in the expectation that enough 
sound energy would be emitted within a person's 
hearing range to enable reception. Since the 
sound energy generated within any particular 
narrow frequency range is low, the listener will 
not be irritated by high levels of tones that may 
be troublesome. And because white noise is a 
more "natural" form of sound energy than a pure 
tone, practicing with the noise maker may cause 
less fatigue. 


t 

■ 

NOISE 

MAKER 


z, KEY 

ON ^ 

PHONES 

' 

V 

Li _— 

t 


For more information on the Noise Maker 
($12.95 plus $2.50 shipping and handling) and 
an optional electronic switch that allows white 
noise code practice using conventional oscillator 
tapes or a receiver ($7,001, contact Hildreth 
Engineering, P.0 Box 60003, Sunnyvale, Cali 
fornia 94088 

Circle #312 on Reader Service Card. 


model 234 encoder 

SYT had introduced a new low cost mobile 
DTMF encoder for autopatch and selective call 
radio systems. This compact device features a 
new high speed, crystal controlled DTMF en 
coder circuit with a tactile feedback keypad, 
ATK, and interdigit hold timer. The 234 is housed 
in an attractive metal housing with a variable tilt 
mounting bracket. Ideal for small car installa 
tions. the 234 is the first budget priced, quality 
mobile encoder available. 

For details, contact SYT Corporation, 1220 
Barranca Street, El Paso, Texas 79935. 

Circle #313 on Reader Service Card. 



High 

Performance 


vhf/uhf preamp/ 



Fr*q. 



1 dB 



Racalva 

Rang* 

(MHz) 

N.F. 

Oaln 

Comp. 

Device 


Only 

(dB) 

(dB) 

(dBm) 

Type 

Price 

P28VD 

28-30 

<1.1 

15 

0 

DGFET 

629.95 

P50VD 

50-54 

<1.3 

15 

0 

OGFET 

$29 95 

P50VDG 

50-54 

<0.5 

24 

4 12 

GaAsFET 

$79 95 

P144VD 

144-148 

<1.5 

15 

0 

DGFET 

$29 95 

P144VDA 

144-148 

<1.0 

15 

0 

DGFET 

$37 95 

P144VDG 

144-148 

<0.5 

24 

4 12 

GaAsFET 

$79 95 

P220VD 

220 225 

<1.8 

15 

0 

OGFET 

$29 95 

P220VDA 

220-225 

<1.2 

15 

0 

DGFET 

$37 95 

P220VDG 

220-225 

<0.5 

20 

4 12 

GaAsFET 

$79.95 

P432VD 

420-450 

<1.8 

15 

-20 

Bipolar 

$32 95 

P432VDA 

420-450 

<1.1 

17 

-20 

Bipolar 

GaAsFET 

$49.95 

P432VDG 

420-450 

<0.5 

18 

4 12 

$79 95 

Inllna (rl swltchod) 






SP28VD 

28-30 

<1.2 

15 

0 

OGFET 

$59 95 

SP50VD 

50-54 

<1.4 

15 

0 

DGFET 

$5996 

SP50VDG 

50-54 

<0 55 

24 

4 12 

GaAaFET 

$109 95 

SP144VD 

144-148 

<1.6 

15 

0 

DGFET 

$59.95 

SP144VDA 

144-148 

<1.1 

15 

0 

DGFET 

$67.95 

SP144VDG 

144-148 

<0.55 

24 

4 12 

GaAsFET 

$109.95 

SP220VD 

220-225 

<1.9 

15 

0 

DGFET 

$59 95 

SP220VDA 

220-225 

<1.3 

15 

0 

DGFET 

$67.95 

SP220VDG 

220-225 

<0.55 

20 

4 12 

GaAaFET 

$109.95 

SP432VD 

420-450 

<1.9 

15 

-20 

Bipolar 

$62.95 

SP432VDA 

420-450 

<1.2 

17 

-20 

Bipolar 

GaAsFET 

$79.95 

SP432VDG 

420-450 

<0.55 

16 

4 12 

$109.95 


Every preamplifier It precision aligned on ARR's Hewlett Packard HP8970A/HP346A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rl switched (for use 
with transceivers) ana handle 25 watts transmitter power. Mount Inline preamplifiers between transceiver 
and power amplifier for high power applications. Other amateur, commercial and special preamplifiers available 

In the 1-1000 MHz range. Please Include $2 shipping In 
U.S. and Canada. Connecticut residents add 7-tt% 
sales tax. C.O.D. orders add 12. AJr mall to foreign coun¬ 
tries add 10%. Order your ARR Rx only or Inline 
preamplifier today and start hearing Ilka never before! 

Research 


Advanced 

Receiver 


Box 1242 • Burlington, CT 06013 • 203 582-9409 



equipment protection 

A new 40 page catalog (No. 8311 from Electro 
nic Specialists presents their line of protective 
and interference control equipment. Protective 
devices avatlable include equipment isolators, AC 
power line filter/suppressors, AC line voltage 
regulators and modem surge suppressors. 

Descriptive sections outline specific com 
mumcation problems and suggested solutions 
Typical applications and uses are highlighted. 

For further information, contact Electronic 
Specialists. Inc., 171 South Main Street, Natick, 
Massachusetts 01760 
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e- toe 


UHF DECODER 

ZENITH SSAVI-1 — $250.00 

COMMERCIAL MDS 

XTAL CONTROLLED UNITS — $189.95 

M/C & VISA SORRY NO C.O.D. 

ORDER INFO 

1-800-433-5169 1-817-460-7073 
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BOARD MEASURES 

11 Vi” x 12’/j" 


WE’VE GOT EM! ’ 

5-1/4" 

HALF SIZE DRIVES 


40 Track per side 
Double-sided, 
double density 
Same as SA455 
Latest head & 
drive technology 
Fast access time 


2/ $ 450 


Comport at up lo IM9 aa 
ADD S3 00 UPS PER DRIVE 


TERMS: Orders over $50 add 85C insurance. No COD. Tex. Res. Add 6% Sales Tax. Subject to prior sale. Foreign orders: US funds only. We cannot ship 
to Mexico. Foreign countries other than Canada add $6 per board shipping. _. 


$ 29.95 


(BLANK BOARD WITH 
DATA AND ROM'S.) 


GIANT COMPUTER MANUFACTURER’S SURPLUS! 


ADD $2 PER PC BOARD FOR SHIPPING. (USA and Canada) 


UNBELIEVABLE LOW PRICE!!! 


Recently Xerox Corp. changed designs on 
their popular 820* computer. These prime, 
new, 820-1 PC boards were declared as 
surplus and sold. Their loss is your gain! These 
boards are 4 layers for lower noise, are solder 
masked, and have a silk screened component 
legend. They are absolutely some of the best 
quality PC boards we have seen, and all have 
passed final vendor OC. Please note, however, 
these surplus boards were sold by Xerox to us 
on an AS IS basis and they will not warranty 
nor support this part. 

We provide complete schematics, ROM'S, 
and parts lists. If you are an EXPERIENCED 
computer hacker, this board is for you! 
Remember, these are prime, unused PC 
boards! But since we have no control over the 
quality of parts used to populate the blank 
board, we must sell these boards as is, without 
warranty. You will have to do any debugging, if 
necessary, yourself!. 


•CP/M TM OF DIGITAL RESEARCH INC (CALIF ) M0 TM OF XEROX CORP Z«0 TM OF ZILOG 


ALL ORDERS WILL BE 
PROCESSED ON A STRICT, 
FIRST COME, FIRST SERVED 
BASIS! ORDER EARLY! 


GROUP SPECIAL: 
BUY 6 FOR $165! 


NEW PRICE 


Z80* SINGLE BOARD COMPUTER! 

64K RAM — 80 x 24 VIDEO DISPLAY — FLOPPY DISK CONTROLLER 

RUNS CP/M* 2.2! 


6. 6. MICRO 


P. 0. Box 280298 Dallas, Texas 75228 
(214) 271-5546 ■ MB 
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VK-ZL-3D2-KH6-VK-ZL-3D2-KH6-VK-ZL-3D2-KH6-VK-ZL 
VK VK 

^ DX TOUR 3D2 

KH6 KH6 

vk • Australia vk 

3D2 • New Zealand 3D2 

KH6 . Fiii KH6 

VK VK 

zl • Hawaii zl 

3D2 3D2 

THREE WEEKS 

zl OCTOBER 11 thru 31,1984 zl 

302 ’ 302 

vk 6 Departs from Los Angeles K y® 

3 D2 For Hams, Spouses and Friends 302 

y£ 6 Meet and greet your ham friends in 
zl their own countries. Welcoming zl 

3D2 events by local hams and clubs. 202 

K Ulfi 1 K MR 

vk Tour directors: Jean (WA6AKP) and vk 

zl 2 Bill (W6UFS) Thompson ,zl 

kh6 Write for brochure: kh6 

li DX TOURS 3 I 

kh6 81 Fashion Island KH6 

Newport Beach, CA 92663 ^l 

3D2 or 3D2 

Call Jean (714) 640 0821 

ZL SPACE LIMITED - RESERVE EARLY ZL 

302 ^ 1,0 302 

KH6 ^ KH6 

VK-ZL-3D2-KH6-VK-ZL-3D2-KH6-VK-ZL-3D2-KH6-VK-ZL 


WANTED 


HIGHEST PRICES PAID FOR: 


HARRIS RF-301 


ASSOCIATED EQUIPMENT 


CALL COLLECT: 

BROADWAY ELECTRONICS, INC. 

(212) 925-6048 


GO MOBILE WITH YOUR H.T.! + 

Model I—Icom IC-2A/T, Etc. * 
^^-■“- =✓1 Model K-1 for TR 2500 * 

J I I —slides on bottom ot radio ♦ 




r Model K —TR-2400; * 

—powered thru battery plug j* 

^ Model N — FT-208R J 

Model T —Simple mod tor Tempo + 

jLJbi and all Santee ♦ 

. * 

In NOW FOR FT 208R & TR 2500 * 

T I ■ Model Y — FT-207R, Wilson J 

—fits into battery compartment 4 - 

. * A unique battery eliminator* J 

L J2 - Q / HANOI TEK Regulator allows , 4 . 

11 constant hand-held operation if- 

y Jfs from auto OC or base supply * 

u_ with no nicad drain and ^ 

I Cl WITHOUT RADIO MODIFICA. * 

— * tion! 524 95 ppD in usa * 

Calif, add $1.50 Sales Tax. * 

S 150 ♦ 

HANOITEK * 

P O BOX 2205, LA PUENTE, CA 91746 J 

***************************** 


% Fox Tango 

Filters 

Your rig — old or new — is 
no better than its i.f. filter. 

TOP PERFORMANCE 

Fox Tango Filters contain eight 
specially treated discrete quartz 
crystals, unlike miniature ceramic or 
monolithic corner-cutting designs. 
Give your set new life with a Fox 
Tango implant or transplant. It's a 
lot cheaper than buying a new rig 
with features you don’t need and 
probably won’t use! 

VARIETY 

Fox Tango stocks superior CW, SSB, 
and AM filters tor practically all 
Yaesu, Kenwood, and Heath models. 
Also for Drake R-4C, 7-line; Collins 
75S3-B/C, and some ICOM’s. More 
than 80% of our filters sell for $60. 
Most are designed for easy drop in 
installation. For the others, com¬ 
plete instructions and all needed 
parts are included in the price. 

INFORMATION 

Tell us the make and model of your 
set. You’ll get the complete informa¬ 
tion on FT filters to fill optional 
spots, replace your present tired or 
inferior stock units or supplement 
them with Fox Tango Filter-Cascad¬ 
ing kits. If you phone you can order 
at the same time; we accept VISA/ 
MC or ship C.O.D. 

GO FOX-TANGO — to be SURE! 

Ask the ham who has one. 

FOX TANGO CORPORATION 

Box 15944, Dept. H 
West Palm Beach, FL 33416 
Telephone: (305) 683-9587 

Dealer inquiries invited. 


Caddeu. Con Coup <«• 

P0ULTNEY, VT, 05164 802-287-4055 

WE LIKE TO WIND COILS - TRY US 
COILS FOB HOMEBILT 
Sardine Sender 80 Meter QRP Rig 

QST Oct'79 p 1 5. $9 00 

QRP Transmatch-25 Watt Max 

ARRL Handbook p 350. 7 50 

Tuna Tin 2-WAS 40 Meter Transmitter 

QST May '76 p 21.5.75 

Mini Miser's Dream Receiver 

QST Sep'76 p 21. 13 75 

20 Meter Direct Conversion Receiver 

QST Apr 78 p 12.7.50 

Amplifier for HW-8 QRP Transceiver 
QST Apr'79 p 18 13.80 

Harmonic Filter (tor above) per band.5.00 

Low Frequency Transmitter 

S9 Sep '79 p 23.9 50 

Prices include postage 

BALUNS 

Get POWER into your antenna See ARRL Handbook p.585or19-9or 6-20. 
1KW—4 1 Impedance $t2 50 

2KW—4:1. 15 00 

1KW—6 1.9 1. or 11 (pick one) 1400 

2KW—6 l. 9 1. or t 1 (pick one) 16 50 

100KW-4 1,6 1.9 1. or 1 t (pick one).. 8 50 

Many other interesting coil kits in our NEW LIST 5C You must send a 
stamped envelope to receive our coil kit list ^ \ 24 


ITUBES, SEMICONDUCTORS, IC’S| 
DIODES AT SUPER LOW PRICES 
IN DEPTH INVENTORY 
EIMAC, SYLVANIA, GE, CETRON 





OA2.$2.75 

3-400Z.115.00 

3-500Z.90.00 

4CX250B/7203.58.00 

4CX1000A/8168.430.00 

4PR60C/8252W.295.00 

4X150A/7034.58.00 

5AR4.6.24 

5C22.165.00 

5R4GB.3.85 

6AK5.4.91 

6AL5.3.86 

6AQ5.3.77 

6CA7.7.41 

6 DJ 8 .2.75 

6 JG 6 A.7.53 

6 JS 6 C.8.00 

6 KD 6 .8.85 

6 KV 6 A.6.92 

6 L 6 GC.6-83 

6 LF 6 .8.85 

6 LQ 6 .8.85 

6 MJ 6 .8.99 

12AT7.3.87 

12AU7.3.47 

12AX7A.3.48 

572B/T160L.49.50 

705A.10.00 

811A.13.50 

813.40.00 

829B.40.00 

832A.38.00 

833A.145.00 

866 A.9.50 

872A.24.00 

M-2057.15.00 

5670.4.40 

5684.33.00 

5687.4.00 

5751.4.00 

5814A.3.70 

5879.5.75 

5894.65.00 

6005.5.25 

6146B.8.75 

6360.6.50 

6528A.75.00 

6550A.7.50 

6BB3B.10.00 

7360.12.25 

7558.7.00 

7591A.6.20 

7868. 6.68 

8072.95.00 

8417.8.99 

8874 .195.00 

8875 .210.00 

8877/3CX1500A7... 475.00 

8908.12.95 

8950.11.50 

MRF-453.19.95 

MRF-454/A.19.95 

MRF-455/A.19.95 

2N6084.15.00 


Full line of Sylvania ECG Replacement 
Semiconductors Always In Stock 
All Major Manufacturers Factory Boxed. 
Hard To Get Receiving Tubes At Dis¬ 
count Prices. 

Minimum Order $25.00. Allow $3.00 For 
UPS Charges. Out of Town, Please Call 
Toll Free: 800-221-5802 and Ask For 
“ABE ”. mmtmm 

TRANSLETERONIC 
-f-V INC. 

1365 39th STREET, BROOKLYN, N Y. 11218H 

1 Tel. 212-633-2800/Wats Line 800-221-5802 | 
TWX 710-584-2460 ALPHA NYK. 
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Ham Radio's guide to help you find your ioca 


California 


C& A ROBERTS, INC. 

18511 HAWTHORN BLVD. 
TORRANCE, CA 90504 
213-370-7451 
800-421-2258 

Not The Biggest, But The Best — 
Since 1962. 


FONTANA ELECTRONICS 

8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
714-822-7725 

The Largest Electronics Dealer in San 
Bernardino County. 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
619-463-1886 San Diego 
800-882-1343 T rades 
Habla Espanol 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE.DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Azden, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 
CLEARWATER, FL 33575 
813-461-4267 
Clearwater Branch 
West Coast’s only full service 
Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 

ORLANDO, FL 32803 

305-894-3238 

Fla. Wats: 1 (800) 432-9424 

Outside Fla: 1 (800)327-1917 

Hours M-F 9-5:30, Sat. 9-3 

AMATEUR RADIO CENTER, INC. 

2805 N. E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Serving Hawaii & Pacific area for 51 
years. Complete lines of Amateur equip¬ 
ment, accessories and parts. 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 


THE HAM SHACK 

808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 


Kansas 


ASSOCIATED RADIO 

8012 CONSER, P.O. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 

America’s No. 1 Real Amateur Radio 
Store Trade — Sell — Buy. 


Kentucky 


L & S RADIO 

307 McLEAN AVENUE 
HOPKINSVILLE, KY 42240 
502-885-8071 

Ten-Tec, Azden, Ameritron Sales and 
Service. 


Maryland 


THE COMM CENTER, INC. 

LAUREL PLAZA, RT. 198 
LAUREL, MD 20707 
800-638-4486 

Kenwood, Drake, Icom, Ten-Tec, 
Tempo, Microlog, AEA, Ameritron. 


Massachusetts 


TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA01460 
617-486-3040 
617-486-3400 (this is new) 

The Ham Store of New England 
You Can Rely On. 


Michigan 


ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Nevada 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak,” AD7K 
Outside Nev. 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


JUN’S ELECTRONICS 

460 E. PLUMB LANE — 107 
RENO, NV 89502 
702-827-5732 

Outside Nev: 1 (800) 648-3962 
Icom — Yaesu Dealer 


New Hampshire 


POLCARI’S ELECTRONICS CENTER 

61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 

Southern New Hampshire’s only Ham 
Store. Call today for quotes. 



YOU SHOULD BE HERE TOO! 

Contact Ham Radio now tor complete details. 
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mateur Radio Dealer 


New Jersey 

RADIOS UNLIMITED 

P O BOX 347 

1760 EASTON AVENUE 

SOMERSET, NJ 08873 

201-469-4599 

800-526-0903 

New Jersey's only factory authorized 
Yaesu and Icom distributor New and 
used equipment Full service shop 

ROUTE ELECTRONICS 17 

777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201-444-8717 

Drake, Cubic, DenTron, Hy-Gam, 
Cushcraft, Hustler, Larsen. MFJ, 
Butternut. Fluke & Beckman 
Instruments, etc. 


New York 


BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK. NY 10012 
212-925-7000 

New York City's Largest Full Service 
Ham and Commercial Radio Store. 

VHF COMMUNICATIONS 

915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying 
all of your Amateur needs Featuring 
ICOM "The World System." Western 
New York's finest Amateur dealer 


Ohio 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE, OH {CLEVELAND AREA) 
44092 

216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800)321-3594 
Hours M-F 9-5:30, Sat 9-3 _ 

UNIVERSAL AMATEUR RADIO. INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood. Yaesu. Icom. 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists Near 1-270 and airport 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE. PA 19047 
215-357 1400 

Same Location for 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

Icom, Bird, Cushcraft, Beckman, 
Larsen. Hustler, Astron, Belden. 
Antenna Specialists. W2AU/W2VS, 
AEA, B&W, Amphenol. Saxton. J.W 
Miller/Daiwa. Vibroplex. 

THE VHF SHOP 

BOX 349 RD 4 
MOUNTAINTOP, PA 18707 
717-868-6565 

Lunar. Microwave Modules. ARCOS. 
Astron, KLM, Tama. Tonna-F9FT, 
UHF Units/Parabolic. Santee. Tokyo 
Hy-Power. Dentron. Mirage, 
Amphenol, Belden 


Texas 


MADISON ELECTRONICS SUPPLY 

1508 McKinney 

HOUSTON. TX 77010 
713-658-0268 
Christmas?? Now?? 


Virginia 

ELECTRONIC EQUIPMENT BANK 

516 MILL STREET. N E. 

VIENNA, VA 22180 
703-938-3350 

Metropolitan D.C.'s One Stop 
Amateur Store Largest Warehousing 
of Surplus Electronics. 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W FOND DU LAC AVE 
MILWAUKEE. Wl 53216 
414-442-4200 

Wise Wats 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5 30 
Sat 9-3 


SAY 

YOU SAW 
IT IN 

ham radio! 
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Order today! 

NEW 1984 

RADIO AMATEUR CALLBOOKS 

Known throughout the world for accuracy, 
the 1984 Callbooks are a better value than 
ever before. The U.S. Callbook contains over 
433,000 listings; the Foreign Callbook has 
over 413,000. More than 100,000 changes 
have been made in each edition since last 
year. Special features Include call changes. 
Silent Keys, census of amateur licenses, 
worldwide QSL bureaus, international 
postal rates, prefixes of the world, and much 
more. You can’t beat this value! Order your 
1984 Callbooks now. 



Each 

Shipping 

Tata) 

□ U.S. Callbook 

$19.95 

$3.05 

$23.00 

□ Foreign Callbook 

18.95 

3.05 

22.00 

Order both books at the 
$4 1.95 Including shipping 

same 

within 

time for 
the USA. 

Order from your dealer or directly from the 
publisher. Foreign residents add $4.55 for 
shipping. Illinois residents add 5% sales tax. 


Keep your 1984 Callbooks up to date. 

The U.S. and Foreign Supplements contain 
all activity tor the previous three months 
including new licenses. Available from the 
publisher In sets of three (March 1, June 1, 
and September 1) for only $12.00 per set 
Including shipping. Specify U.S. or Foreign 
Supplements when ordering. Illinois res¬ 
idents add 5% sales tax. Offer void after 
November 1, 1084. 

RADIO AMATEUR I I I I r' 190 

callbook inc 

Dept. F 

925 Sherwood Dr., Box 24 7 
Lake Bluff, IL 60044, USA 


Tel: (312) 234-6600 
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RATES NoncommercialadslOOperword; 
commercial ads 60® per word both payable in 
advance. No cash discounts or agency commis¬ 
sions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available basis 
only. Repeat insertions of hamfest ads pay the 
non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must include 
full name and address. We reserve the right to 
reject unsuitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held respon¬ 
sible for claims made. Liability for correctness 
of material limited to corrected ad in next avail¬ 
able issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Rea Market, Ham 
Radio, Greenville, N. H. 03048. 


FOREIGN PAPER MONEY wanted tor my hobby. Old and 
new. Will accept free or will buy or trade Buddy Hincke, 1854 
East Bay Drive, North Bend, Oregon 97459. WA6LFJ. 


SEAM HEADINGS, computer calculated for your QTH, $6.00. 
Commodore-64 programs for hams. Huff, Box 1112, Spring- 
field, IL 62705. 

120' GUYED TOWER. Extremely strong $700. 20' sections 
$150. Tim Colbert, 13609 Colony, Burton, Ohio 44021. 

FREE, FREE gift. Interested in Amateur Radio, computers, 
video. Large SASE pse and mention Ham Radio ad. Free gift 
to all. Narwid Electronics, 61 Bellot Rd., Ringwood, NJ 07456. 


VLF-LF preamps, coupler, Loran-C boards. SASE. Burhans 
Electronics, 161 Grosvenor St., Athens, Ohio 45701. 

WANTED: MFJ-1224 computer interface, RS232 cable, soft¬ 
ware for H89A. Zenith trans-oceanic model 7000 radio. 
W4BUZ, Don Harris, 1703 Verdun Dr., Rt. 11, Greensboro, 
NC 27410. 

ROHN TOWERS — Wholesale direct to users. All products 
available. Write or call for price list. Also we are wholesale 
distributors for Antenna Specialists, Regency, and Hy-Gain. 
Hill Radio, PO Box 1405, 2503 G.E. Road, Bloomington, IL 
61701-0887 (309) 663-2141. 


ELECTRON TUBES: Receiving, transmitting, microwave 
.all types available. Large stock. Next day delivery most 
cases. Daily Electronics, 14126 Willow Lane, Westminster, CA 
92683. (714) 894-1368. 

WANTED: Technical, computer and broadcast books by 
Harold E. Ennes. C.J. Klaue, 9871 Martinique Drive. Miami, 
FL 33189. 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO 
to G.L. Pierce, 5521 Birkdale Way, San Diego, CA 92117. 
SASE brings information 


•’THE SWAP LIST" has bargains galore. Subscribe now! 6 
months for $4,00; 1 year only $6.50. The Swap List, Box 988-H, 
Evergreen, CO 80439. 


"HAMS FOR CHRIST.” Reach other Hams with a gospel tract 
sure to please. Clyde Stanfield, WA6HEG, 1570 N. Albright, 
Upland, CA 91786. 


FOR SALE. Exceptional 28ASR Teletype. 3-speed gearshift 
typing unit with reperforator, dome mounted reperforator with 
3-speed gearshift, 2-amp regulated loop supply, separate here- 
is unit 60 wpm. Very clean. $375 plus shipping, price nego¬ 
tiable with removal of accessories. Also Model 28TD and key¬ 
board reperforator, both 60 wpm. Bill K3PGB, 1257 Wunder- 
land Road, Roslyn, PA 19001. 


TENNATEST — Antenna noise bridge — out-performs others, 
accurate, costs less, satisfaction guaranteed. Send stamp for 
details, W8URR, 1025 Wildwood Road, Quincy, Ml 49082. 


WANTED: Early Hallicrafter "Skyriders" and "Super Sky- 
riders” with silver panels, also "Skyrider Commercial", early 
transmitters such as HT-1, HT-2, HT-8, and other Hallicrafter 
gear, parts, accessories, manuals. Chuck Dachis, WD5EOG, 
the Hallicrafter Collector, 4500 Russell Drive, Austin, Texas 
78745. 


VERY in-ter-est-ing! Next 4 issues $2. Ham Trader "Yellow 
Sheets”, POB356, Wheaton, IL 60189. 


ANNIE'S EASY. Analyze dipoles, slopers, verticals, inverted- 
vees and arrays; any orientation, position, phasing, weight or 
combination with Annie Antenna Analysis Software. Include 
REAL GROUND (conductivity, dielectric gpnsiant). Superb hi¬ 
res plotting. Annie's incredibly friendly and with 100% machine 
language, she's FAST! For Apple )J + (48K or 64K) or J)e, 
DOS3.3, $49.95 + $2.00 postage, NY add sales tax. Include 
full name and call. S.A.S.E. for info. Commercial, library, etc., 
call for quote (315) 622-3641. Sonnet Software, Dept. HR, 
4397 Luna Course, Liverpool, NY 10388. 


RF TECHNICIAN: Looking for an energetic, self-starter with 
bench experience. Experience with RF, electronics, and com¬ 
puters important. Ground floor opportunity with medical 
device-manufacturer. International travel required. Potential 
limitless. Domestic base in northern New Jersey. Send resume 
and salary requirements to: TechTron, Dept. PTS, 101 Old 
Short Hills Road, Suite 215, West Orange, New Jersey 07052. 


OSLs & RUBBER STAMPS — Top Quality! Card Samples 
and Stamp info — 50<t — Ebbert Graphics 5R, Box 70, Wester¬ 
ville, Ohio 43001. 


TRAVEL-PAK QSL KIT — Converts post cards, photos to 
QSLs. Stamp brings circular. Samco, Box 203-c, Wynantskill, 
New York 12198. 

WANTED: Manual for Dumont oscillograph type 304AR. 
WU4C, Leon. Rt. #6, Box 751A, Macon, GA 31201 


COUNSELORS: Connecticut brother-sister camp. Completely 
equipped with ham radio station. Program includes electron¬ 
ics, kit building, code and communications. June 25 - August 
22 Send resume: Lloyd Albin (N2DMO) Ken-Mont and Ken- 
Wood Camps, 2 Spencer Place, Scarsdale, NY 10583 


ATTENTION DXersl Get Russian cards taster. All local Soviet 
QSL Bureau addresses $4.00. Ed Kritsky, KA 1 MXO, PO Box 
715, Brooklyn, NY 11230 


NEED TO CONTACT James Navarchi concerning Yaesu 
gear C.T. Huth, 146 Schonhardt St., Tiffin, OH 44883. 


ATTENTION C-64 USERS. Don't buy a logging program until 
you've read our fact sheet. For free information write toCrum- 
tronics, PO Box 6187, Ft Wayne, IN 46896. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Postfach 2454 

0-7850 Loerrach 

West Germany 

Ham Radio Holland 

Postous413 

NL 7800 Ar Emmen 

Holland 

Ham Radio Belgium 

Stereohouse 

Brusselsesteenweg 416 

B-9218 Gent 

Belgium 

Ham Radio Canada 

Box 400. Goderich 

Ontario. Canada N7A 4C7 

Ham Radio Europe 

Box 2084 

St 94 02 Upplands Vasby 

Sweden 

Ham Radio Italy 

Via Pordenone 17 

1-20132 Milano 

Italy 

Ham Radio Switzerland 

Kann Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clarions 

F-89000 Auxerre 

France 

Ham Radio UK 

P O Box 63, Harrow 

Middlesex HA36HS 

England 

Ham Radio Germany 

Karin Ueber 

Postfach 2454 

D 7850 Loe/rach 

West Germany 

Holland Radio 

143 Greenway 

Greenside, Johannesburg 
Republic of South Africa 


CHASSIS and cabinet kits. SASE K3IWK. 

SAN ANTONIO, TEXAS QTH for sale. 4-2-2 with 70 foot tower, 
etc. W8CM, (512) 684-6129. 


CABLE CONVERTERS, decoders Catalog $1 refundable. 
APS, POB 263 HR, Newport, Rl 02840. 


VHF + TRADING POST. Buy, sell, trade your VHF, UHF and 
microwave equipment and accessories. SASE for sample. 
1420 East Sweet Avenue, Bismarck, ND 58501. 

WANTED: Cash paid for used speed radar equipment. Write 
or call: Brian R. Esterman, PO Box 8141, Northfield, Illinois 
60093. (312) 251-8901. 


WANTED, MILITARY SURPLUS RADIOS. We need Collins 
618T, ARC-72, ARC-94, ARC-102, RT-712/ARC-105, 
ARC-114, ARC-115, ARC-116, RT-823/ARC-131, or FM-622, 
RT-857/ARC-134 or Wilcox 807A, ARC-159, RT-1167 or 
RT-1168/ARC-164, RT-1299/ARC-186, RT-859/APX-72, 
APX-76, ARN-82, ARN-84, ARN-89, APN-153, APN-155, 
APN-171, MRC-95, 710F-1/2, HF-105, Collins antenna 
couplers 490T-1, 490T-2, 490T-9, CU-1658A/ARC, 
CU-I669/GRC, 490B-1,690D-1, CU-1239/ARC-105. Top dollar 
paid or trade for new Amateur gear Write or phone Bill Step, 
704-524-7519, Step Electronics Company, Hwy. 44 1 , Otto, NC 
28763. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
Walter, 2697 Nickel, San Pablo, CA 94806. 

FOX-TANGO Newsletters — Since 1972, the prime source 
of modifications, improvements, and repair of Yaesu gear, free 
to Club members. Calendar year dues s till only $8 U.S., $9 
Canada, $12 elsewhere. Includes five year cumulative index 
by model numbers, or send $1 for index and sample Newslet¬ 
ter. Fox Tango Club, Box 15944, W. Palm Beach. FL 33416. 

RTTY-EXCLUSIVELY for the Amateur Teleprinter. One year 
$7.00. Beginners RTTY Handbook $8.00 includes journal 
index. P.0 Box RY, Cardiff. CA 92007 


OSCILLOSCOPE, 3 inch CRT Dumont, Model 292. Works 
fine. Unmarked. $40.00. KS6N. (209) 478-9092. 


IMRA International Mission Radio Assn, helps missioners — 
equipment loaned; weekday net, 14.280 MHz, 2-3 PM Eastern. 
Br. Frey, t Pryer Manor Rd., Larchmont, NY 10538. 


4-400A tubes Pull-outs but deliver 600W. Three at $25.00 
each. KS6N. (209) 478-9092, 


Coming Events 

ACTIVITIES 

‘‘Places to go...” 

ARIZONA: The Cochise Amateur Radio Association is spon¬ 
soring a Hamfest, May 4, 5 and 6 in St. David. Tours are 
planned to Tombstone, the Bisbee lavendar Pit and other 
places of interest. There will be a flea market and tailgaters 
are welcome. Talk in on 16/76 and 52 simplex. For details con¬ 
tact C.A.R.A., PO Box 1855, Sierra Vista, AZ 85636, atten¬ 
tion KB7HB 


ARKANSAS: The Northwest Arkansas ARC will hold its 4th 
annual Hamfest/Swapmeet, Saturday, May 12, Rogers Youth 
Center, 315 West Olive Street, Rogers. 8 AM to 4 PM. Doors 
open 6 AM for setup only. Commercial exhibitors and flea mar¬ 
ket tables/space $2.00. Free admission. Programs and activ¬ 
ities scheduled. Parking on premises. Talk in on 16/76 and 
52 simplex. For more information: Roy Milliren, AF5W, 2014 
South 16th Street, Rogers, AR 72756. 


CALIFORNIA: The West Coast VHF/UHF Conference will be 
held May 4, 5 and 6 at the Paso Robles Inn, Paso Robles 
For further info contact: K6HXW, Mike Goshay, PO Box 493, 
Arroyo Grande, CA 93420. 


CONNECTICUT: The seventh annual Pioneer Valley Radio 
Association (P.V.R.A.) Flea Market, Sunday, April 29, 10 AM 
to 4 PM at Penney High School, Forbes Street, East Hartford. 
Talk in on 19/79. For information and reservations contact: 
Jon Patz, KA1FYL, 34 Whiting Lane, West Hartford. CT 06119 
or call (203) 232-8772, evenings. 


GEORGIA: The Atlanta Hamfestival 1984, sponsored by the 
Atlanta Radio Club, June 16 and 17, at the Atlanta Civic Cen¬ 
ter. 70,000 square feet of air-conditioned exhibitor space and 
over 800 outdoor flea market spaces will be available. Flea 
Market $12.50 per space in advance; $15.00 at the gate for 
both days. Hamfest registration $5.00 in advance, $6.00 at 
the door To be pre-registered for the Flea Market or Hamfest, 
we must receive your application and check by June 8. 
Pre-regisiration applications received after June 8 will be re¬ 
turned. Hours 8 AM to 5 PM on Saturday. 8 AM to 2:30 PM 
on Sunday. Talk in on 3.97 MHz, 146.22/82 and 146.94 
simplex. For pre-registration or other information write Atlan¬ 
ta Radio Club, PO Box 77171, Atlanta, GA 30357. 


ILLINOIS; M.A.R.K. Hamfest, sponsored by the Moultrie Ama- 
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lour Radio Klub. May 6. 4-H Fairgrounds. Cadwell Road, Suit) 
van Covered facilities, free swappers row. lunch served Talk 
in on 14-655-055 and 146 520 For more information 
WA9WOB (217) 268-3139 evenings 

ILLINOIS: The Chicago Amateur Radio Club's evening Mini 
Hamfest. Wednesday. May 2. 6 to 10 PM. Edgebrook Golf 
Course Field House. 6100 N Central between Elston and 
Devon Admission $1 00 Card table spaces $3 00 Talk in on 
146 52 MHz Refreshments For info/tickets/space reserva 
ttons SASE to C A R C . 5631 W Irving Park Rd . Chicago. 
IL 60634 or phone (312) 545-3622 

ILLINOIS: A Computer and Electronics Swapmeet. sponsored 
by Micro International, computer equipment distnbutors. will 
be held Sunday. April 15. 10 AM to 5 PM at the American 
Legion Hall. Butterlield and Spring Roads in Elmhurst Admis¬ 
sion $? 00 advance. S3 00 at the door For more information 
contact Micro International. Dept M. PO Bo* 774. Highland 
Park. IL 60035 (312) 53<M552 

ILLINOIS: The Centralia Wireless Association's annual Ham 
fest. Sunday. May 6, Kaskaskia College Gym. 3 miles north¬ 
west of Centralia No charge lor Ilea market and e*h<xt space, 
doors open 7 AM for set up Free admission and free park¬ 
ing Refreshments available Talk m on 147 27/ 87 and 146 52 
For further information Bud King, WB9QEG (618) 532-6606, 
Lou Hodges. W9IL (618) 533-4724 or write CWA. Inc . PO Box 
1166. Centralia. IL 62801 

ILLINOIS: The annual Kankakee Hamfest. May 6. Kankakee 
County Fairgrounds Gates open 8 AM Large indoor/outdoor 
flea market Refreshments available FCC booth Shuttle sor 
vice available from nearby Greater Kankakee Airport Advance 
tickets $2 50. S3 00 at the gate Talk in on 146 34/ 94 For far¬ 
ther information call Don Kerouac before 5 PM at (815) 
937 2750 or write KARS Hamlest, 1377 Circle Dr N W . Kan 
kakee IL 60901 

INDIANA: The Annual Evansville TARS Hamfest, May 20. all 
indoors at the Vanderburgh County 4-H Fairgrounds Open 
6 AM CDT Admission S3 00 Indoor tables $7 50 Outdoor 
flea market $3 00 Talk in on 147 75/ 15 and 146 19/ 79 For 
table reservations and information contact Mike Anderson. 
KA9LQM. PO Bo* 3284. Evansville. IN 47732 

MINNESOTA: The 7th annual Rochester Area Hamlest. Satur 
day. April 7. John Adams Junior High School. 2535 N W 31 
Street Rochester Sponsored by the Rochester ARC and the 
Rochester Repealer Society Doors open at 8 30 AM Large 
indoor flea markel, refreshments and plenty of free parking 
Talk in on 146 22/82 MHz For farther information RARC do 
WB8YEE. 2253 Nordic Cl NW. Rochester MN 55901 

MISSISSIPPI: ARRL Mississippi Stale Convention/Capital City 
Hamfest. Apnl 14 and 15. Communications Workers of Amer 
tea Building, Jackson Dealer exhibits, indoor flea market, con¬ 
cessions. free parking, forums Free admission Flea markel 
tables S5 00 Talk m 146 16/76 MHz Contact Carol Kemp. 
NA5Y 3581 Beaumont Drive. Pearl. MS 39208 (601) 
939-7612 

MISSOURI STATE ARRL Convention. Kansas City April 7-8. 
1984 For information write or call PHD Amateur Radio 
Association. PO Box 11, Liberty. MO 64068 0011 (816) 
781 7313 

NEW ENGLAND: The Hosstraders Spring Tailgate Swapfest. 
Saturday. May 12. sunrise to sunset at Deerfield. NH. Fair 
grounds Admission $2 includes tailgaters and commercial 
Friday night camping for self contained rigs at nominal lee 
None admitted before 4 PM Friday No reserved spaces 
Profits benefit Boston Burns Unit of Shnners' Hospital Last 
year's donation over $4700 00 For map to northeast s big 
gest Ham Rea Market SASE to Norm. WAllVB. RFD Bo* 57. 
West Baldwin. ME 04091 or Joe. KlRQG. Star Route Bo* 56. 
Bucksport, Mb 04416 or Bob. WiGWU. Walton Road. Sea 
brook. NH 03874 

NEW HAMPSHIRE: Springiest '84, the 4th annual Hamlest 
Flea Market sponsored by the Great Bay Radio Association. 
Saturday. April 7. 9 AM to 3 PM. Rochester V F W Post 1772 
HaM, Pickering Rd . Rochester (Gome) Food and refreshments 
available Free parking Admission $1 00 Talk in on 147 57 
For table reservations and information write Great Bay Radio 
Assn . PO Box 911. Dover, NH 03820 

NEW JERSEY TCRA Hamfest Tn County Radio Association, 
rain or shmo, Sunday. May 13. Passaic Valley Community 
Centei off Valley Road. Stirling. NJ 9 AM to 4 PM Indoors, 
refreshments, rest rooms, tree parking Tables $6. registra¬ 
tion $2 50 Table reservations calt or write Dick Franklin. 
W2EUF (201) 232 5955 or 2703193. PO Bo* 182. Westfield 
NJ 07090 

NEW YORK: Suffolk County Radio Club Indoor/Outdoor Flea 
Markel Sunday. May 6. 8 AM to 3 PM. Republic Lodge No 
1987 585 Broadhollow Road (Rl 110). Melville Refreshments. 


free parking General admission $2 00 Wives and children 
under 12 free Indoor sellers' tables $7 00 Outdoor space 
$5 00 (includes one admission) Talk m on 144 61/145 21 and 
146 52 For additional information contact Richard Tygar. 
AC2P (516) 643-5956 evenings 

NEW YORK: The 25th annual Southern Tier Amateur Radio 
Club's Hamfest. Saturday. May 5. Treadway Inn. Owego Flea 
market opens 8 AM Displays, tech and non-tech talks, refresh 
ments There will be a dinner at 6 30 PM by advance tickets 
only Talk in on 22/82. 16/76 or 146 52 simplex For further 
information SASE to KF2X. C England. RD # 1 . Bo* 144, 
Vestal. NY t3850 

OHIO: The Dayton-Cincmnati Chapter ol the Quarter Century 
Wireless Association will hold its annual banquet during the 
Dayton Hamvention. Friday. April 27. Neil's Heritage House 
Restaurant. 2189 S Dixie Drive. Dayton COD bar opens 
at 6 30 PM. dinner 7 30 PM Dr Jerrold Petrofsky. developer 
of computerized equipment which enables paraplegics to walk, 
will give an illustrated presentation Tickets $12 50 Contact 
Doug Horner. W8PH for details or call (513) 859-3210 

OHIO: The 15th annual B*A*S*H will be held Friday evening 
of the Dayton Hamvention. April 27. Convention Center. Main 
and Fifth Streets Parking in ad|acent City Garage Free ad¬ 
mission Sandwiches snacks and COD bar available Live 
entertainment Two exciting top awards and many others For 
further information Miami Valley F M Association, PO Bo* 
263. Dayton. OH 45401 

SOUTH CAROLINA: The Blue Ridge Amateur Radio Society s 
Greenville Hamlest. Saturday. May 5 and Sunday. May 6, 
American Legion Fairgrounds, White Horse Road 1/2 mile 
north of 185 in Greenville Admission $4 00 Advance tickets 
$3 00 Talk m on 146 01/61 For information PhH Mullins. 
WD4KTG. Chairman PO Bo* 99, Simpsonville. SC 29681 
For advance sales Sue Chism. N4ENX. Rl 6. 203 Lanewood 
Drive. Greenville. SC 29607 

TEXAS: The San Antonio Area Radio Club's FIRST annual 
Swapfest and Bar-B-O. April 7 at Comanche Park. 7 AM to 
5 PM Talk in on 147 36 MHz For details Melvin Anderson, 
8932 Saddle Trail. San Antonio. Texas 78255 

WISCONSIN: The Ozaukee Radio Club's 6th annual Swap 
fest. Saturday. May 5.8 AM to 1 PM, Cirde B Recreation Cen¬ 
ter Highway 60. Cedarburg Admission $2 00 advance. $3 00 
at the door 6' tables $2 00. 8 tables $3 00 Food and refresh 
ments Sellers admitted at 7 AM for set up For tickets, tables, 
maps or more information send business SASE to 1984 
Ozaukee Radio Club Swapfest. PO Box 13, Port Washington 
Wl 53074 


OPERATING EVENTS 

“Things to do..." 

MAY 4: The Gloucester County Amateur Radio Club will oper 
ate W2MMD on May 4. 1700Z lo May 5. 1700Z to commem 
orate the Club's 25th anniversary Phone operation in lower 
portion of General Class bands 80-10 and CW in Novice 
bands Commemorative certificate by OSL to G C A.R C . PO 
Bo* 370. Pitman. NJ 08071 

MAY 12: The Greater Fairfield (CT) ARA wiH operate WBlCOO 
from 1 300 UTC to 2200 UTC during the annual Dogwood Fes 
tival Certificate for SASE Frequencies 3 975. 7 235, 14 330. 
21420 

APRIL 5-8: Dordtse Electromca Club members will be active 
from Luxembourg (LX) on alt bands including WARC and 160 
from 1800 GMT til 2400 GMT QST is Bech They will all sign 
/LX OSL via PO Box 523. Dordrecht, the Netherlands or via 
bureau 

APRIL 21-22: ORP Amateur Radio Club International OSO 
Parly. Saturday. April 21. 1200 UTC to 2400 UTC. Sunday. 
April 22 Exchange Members give RS(T). state/provmce/coun 
try and WRP ARCI membership number Non-members give 
RS(T). state/province/country and power output OSO points 
(total all bands) times total number of stales/provinces/coun- 
tries (may be worked on more than one band) times power 
multiplier times bonus multiplier (if any) equals claimed score 
Send large SASE or IRCs to contest chairman for scoring sum 
mary sheet in advance of contest Send fall log data plus sep 
arato worksheet showing details and time oft air No logs re¬ 
turned For results and scores send large SASE or ICSs Logs 
must be received by May 21. 1984 ORP ARCI Contest Chair 
man. Eugene C Smith. Jr. KA5NLY. #16 Fairmont Drive. Little 
Rock AR 72204 

MAY 5-6: Cape Canaveral the Florida Solar Energy Center 
of the Stale University system ol Florida and the Indian River 
ARC will celebrate SUN DAY 1500Z to 2200Z 5.880 phota 
voltaic 4" diameter solar cells will provide heating, cooling. 


cooking and Amateur Radio operations during this event 
W4NLX/4 will operate on SSB 7 240. 14 240. 21 3*70 and 
28 518 CW 7 040. 14 040.21 040 and 28 003 FM 146 28/88 
A beacon will be on 1296 05 MHz For all SWL and Amateur 
Radio operators the quarterly high tech newsletter The Solar 
Collector" is available free on request Also a multicolor cer¬ 
tificate Send business SASE to FSEC. 300 Stale Road 401. 
Cape Canaveral, FL 32920 
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P H ANTENNA TUNER 

* Installs outside at 

the antenna • Max¬ 
imum efficiency • 
Optimum impe- 
Bj^,. dance match • Fin 

gertip control • 
Works all bands 
with low VSWR 
160 thru 10 meters 

continuous • Works with all antennas, 
doublets, inverted Vs. verticals, single 
band, multiband, trap or parallel type ele¬ 
ments. Also available in mobile version for 
full band coverage from driver's seat. 

Model VT-4 Home installation 
Model VT-3 Mobile installation 
ONLY $159.00 

For more information wrile: 

VECTOR RADIO 

PO Box 1166* Cardiff. CA 92007 
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REGULAR 
‘24.95 
each 

SALE 
SPECIAL 
*1 9.95 each 
3 for * 49.95 

Please add $2 50 for 
shipping and handling 
Foreign orders contact 
for shipping rale 

QUANTITIES LIMITED 


CALL TOO AY 


Yrs. Avail 


1977 

1978 

1979 

1980 

1981 

1982 


HAM RADIO’S BOOKSTORE 

GREENVILLE, NH 03048 
(603) 878-1441 
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For less than $250 
you can make your 
investment in yourself 
pay off! 


Clean up the 

radio/computer 

clutter. 


Chances are you have spent a couple 
thousand dollars on setting up a comput¬ 
er system that gets a lot of your work 
done But sometimes it gets to be work 
to work at it. 

I know that when I have to move two pro¬ 
gram manuals and a pencil holder to boot 
up the disk drive, it is work. When there 
is an unlabeled floppy (that I am going to 
identify some day) on top of the monitor 
and the business check¬ 
book is on top of the printer 
and I will remember (I 
hope) before the next "re¬ 
port" comes through 
that is work. 




MICRO-OFFICE 

WORK CENTER 


I found the annoyance of my own "com¬ 
puter clutter was even worse than the 
extra work the disorder created. And that 
is when I started looking for some practi¬ 
cal furniture for my computer set up. Since 
I had already spent a lot of money on the 
system itself. I was really dismayed when 
I found out how much it would cost to get 
a decent-looking desk or even a data table 
for my equipment $400 $500 . even 

more for asleasy unit that looked like |unk' 
In fact, it was junk! And it took a long time 
for me to find something that was really 
worth the money .. and more. 

A lot of my working day is spent with my 
computer, and I will bet a lot of your time 
is too. So I figure a home for my sys¬ 
tem—a housing that is good looking as 
well as efficient to work at—will pay off 
two ways 

1 Less work: an efficient and orderly lay¬ 
out will save me time and energy. 

2. Personal satisfaction: good quality fur¬ 
nishings look better; they just plain feel 
better to work at too. 

So imagine how good I felt to find the 
Micro-Office" Work Center! These are 
fine pieces of computer system furniture 
that make my office-at-home as pleasant 
a place to work as it ought to be And the 


biggest and best surprise is the low. low 
price for such good quality. 

Here is what you get—all for only $249.50 
plus shipping. 

• Mar-resistant work surface Your choice 
of oak or walnut grained Work surface 
height is adiustable to your keyboard, your 
chair, your height. 

• Two shelves plus work surface exten¬ 
der Both shelves tilt to lock in position so 
that monitor faces you—in a position that 
does away with screen glare squinting and 
neck craning forever. Retainer bar keeps 
equipment from sliding off shelf. Snap-in 
bookends hold reference manuals and 
programs 

• Strong, sturdy and steady All-steel 
welded frame construction is concealed 
by top-quality wood grain surfaces with 
finished trim Adiustable floor levelers in¬ 
cluded. The work center is really a piece 
of fine furniture 

• There is no risk in buying from us either 
We will make a full refund of purchase 


price plus shipping charges if you return 
the workcenter within 30 days for any rea¬ 
son whatsoever In addition, the product 
is warrantied for any defects in materials 
or construction for a full year from date of 
purchase. This is a no-risk investment in 
your own productivity and work efficiency 
that will pay off for years to come—even 
if you do not yet have a microcomputer of 
your own. 

• Take your choice for your own work 
center decor; 

Order 48-inch unit in walnut, #2KPO-945. 
or in oak. #2KPO-947 Only $249 50 for 
each unit plus $20.00 shipping charge 
On orders for two or more units at the 
same time, shipping charge applies to only 
the first unit ordered Shipment made 
UPS, so we cannot ship to post office 
box. Illinois residents please add $15 per 
unit sales tax. Please allow 10 extra days 
for personal checks to clear. Sorry—at 
these special offer prices we cannot ship 
c.o.d. or bill direct. 


CALL TOLL FREE TODAY WHILE SUPPUES LAST: 1-800/323-8064. 
In Illinois call 1-312/251-5699. Or mail check with order to: 

Micro-Mart Distributors 

Dept. HR • 1131 Central Street • Wilmette, IL 60091 
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For literature or more information, locate 
the Reader Service number at the bottom of 
the ad. circle the appropriate number on 
this card, affix postage and send to us. 
We ll hustle your name and address to the 
companies you're interested in 
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A fresh idea! 


Our new crop of lone equipment is the freshest thing growing in the encoder/decoder 
field today. All tones are instantly programmable by setting a dip switch; no counter 
is required. Frequency accuracy is astonishing ±.l Hz over all temperature extremes 
Multiple tone frequency operation is a snap since the dip switch may be remoted. 

Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones. 
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus 
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there’s no 
need to mention our one day delivery and one year warranty. 


BSS COMMUNICATIONS SPECIALISTS 

426 West Tall Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 
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SS-32 $29.95, TS-32 $59.95 
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Our finest electret transducer suspended in a 
housing accoustically engineered tor optimum 
voice communications Improved audio Irom 
any voice—more punch and great to hear 
Selectable Hi/LoZ Universal! Battery powered 
PET Preamp delivers "Heavy Out/'Output- 
will fully modulate any rig Immune to RFI 


PRO-COM 
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■ Built lo Iasi 

» Super soft earc up 
and head cushions 

■ Noise cancelling 
mtc superb VOX 
action 

» Isolates you from 
surrounding notse and 
vice versa 

■ Swing the boom up 
and you have a greal 
pair of earphones for 
CW 


PRO-COM 

350 

H 

■ The ultimate in 
comlori 

■ Notse cancelling 
mtc great VOX action 
using built-in earphone 
or station loudspeaker 
a Use headband sup¬ 
plied or clip to 
eyeglass bow 


PRO-COM PRO-COM 

352-IC 400 



• Special Pro-Corn 
350 with connectors to 
plug Into ICOM Ham 
Hand Helds 

• Uses DC from 
transceiver 

• PTT switch with belt 
ckp 


■ First notable ad 
vance since the 
dynamic transducer A 
new standard of groat 
sound 

■ Die cast metal—you 
won't tip this one over 

■ No “Handling" 
noise 

a Switching for VOX 
operation or Manual 
PTT with lock-on 
• Shielded hi Hex 
cord 


FS-1 Foot Switch 

HS-1 Hand Switch in tine push-to-talk switch 


CALL 


See them at your tavorte Tetex/Hy Gain Distributor 


STREET 


STATE 


ZIP 


telex III i gain 
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YAESU FT-726R TRIBANDER 

NEW GALAXIES OF PERFORMANCE ON VHF AND UHF 

FULL DUPLEX!! 

ATELLITESM SCATTER!! 



The New Yaesu FT-726R Tribander is the world's first multiband, multimode Amateur transceiver capable of 
full duplex operation. Whether you're interested in OSCAR, moonbounce, or terrestrial repeaters, you owe 
yourself a look at this one-of-a-kind technological wonder! 


Multiband Capability 

Factory equipped lor 2 meter operation, the FT-726R is a three-band unit capable ot operation on 10 meters. 6 meters, and/or two segments ot 
the 70 cm band (430-440 or 440-450 MHz), using optional modules The appropriate repeater shift is automatically programmed for each 
module Other bands pending 

Advanced Microprocessor Control 

Powered by an 8-bit Central Processing Unit, the ten-channel memory ol the FT-726R stores both frequency and mode, with pushbutton transfer 
capability to either of two VFO registers The synthesized VFO tunes in 20 Hz steps on SSB/CW. with selectable steps on FM Scanning of the 
band or memones is provided 

Full Duplex Option 

The optional SU-726 module provides a second, parallel IF strip, thereby allowing full duplex crossband satellite work. Either the transmit or 
receive frequency may be varied during transmission, for quick zero-beat on another station or tor tracking Doppler shift 

High Performance Features 

Borrowing heavily from Yaesu's HF transceiver experience, the FT-726R comes equipped with a speech processor, variable receiver bandwidth, 
IF shift, all-mode squelch, receiver audio tone control, and an IF noise blanker When the optional XF-455MC CW filler is installed. CW Wide/ 
Narrow selection is provided. Convenient rear panel connections allow quick interface to your station audio, linear amplifier, and control lines 

Leading the way into the space age of Ham communications, Yaesu's FT-726R is the first VHF/UHF base station 
built around modern-day requirements. If you're tired of piecing together converters, transmitter strips, and relays, 
ask your Authorized Yaesu Dealer for a demonstration of the exciting new FT-726R, the rig that will expand your DX 
horizons! 


Price And Specifications Subject To 
Change Without Notice Or Obligation 
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YAESU CINCINNATI SERVICE CENTER 9070 Gold Park Drive, Hamilton, OH 45011 « 


7 


483 


(213) 633-4007 
(513) 874-3100 








UKk \ Wwvvv 

|M»Ss 

WmMm 

Pr* V\\v\\V 

;i«^i 











TS-930S “DX-traordinary” 







the TS-930S has now become the 
favorite rig of the serious contested 
Its superior capability for full break-in 
split-frequency operation, the speed 
and convenience with which its eight 
memory channels can be accessed, 
its unsurpassed receiver dynamic 
range and its remarkable ability to 
select the desired signal during 
periods of heavy QRM. utilizing VBT, 
Slope tuning, IF Notch filtering, and 
tuneable audio filtering, have all 
combined to make this the rig that 
gives you the EXTRA EDGE! 

The TS-930S is loaded with all 
the special features that you always 
wanted in an HF transceiver. Full 
coverage of the 160 through 10 
meter bands, including the new 
WARC frequencies, (easily modified 
for HF MARS), plus a general cover¬ 
age receiver that can tune any fre¬ 
quency from 150 kHz to 30 MHz. 
Operation in the SSB, CW, FSK, and 
AM modes, with selectable full or 
semi CW break-in. All solid-state, 


with 250 watts PEP Input on SSB, 
CW. FSK, and 80 watts input on 
AM. SWR/power meter. Triple final 
protection circuits plus two cooling 
fans built-in. 10-Hz step synthesized 
frequency control. Available with 
optional automatic antenna tuner 
built-in, another industry first! Dual 
digital VFO's. Eight memory chan¬ 
nels that store both frequency and 
band information, with internal bat 
tery back-up. (batteries not supplied). 
Dual mode adjustable noise biankers, 
especially effective in eliminating 
■woodpecker" type interference. 

SSB IF slope tuning, for maximum 
rejection of interference. CW vari¬ 
able bandwidth, with pitch and side- 
tone control. IF notch filter. Tuneable 
audio peaking filter. Unique six digit 
white fluorescent tube digital display 
is easy-on-the-eyes during those 
long contests. RF speech processor, 
(or higher average “talk-power.' SSB 
monitor circuit 4-step RF attenuator. 
VOX. 100-kHz marker 
AC power supply built-in, 

120, 220. or 240 VAC. 


TS-930S Optional Accessories: 

AT-930 automatic antenna tuner. 
SP-930 external speaker, with select¬ 
able audio filters, YG-455C-1 (500 
Hz), YG-455CN-1 (250 Hz), YK 
88C-1 (500 Hz) CW filter. YK-88A 1 
(6 kHz) AM filter, all plug-in type. 
SO-1 commercial stability TCXO, 
MC-60A deluxe desk microphone, 
MC-eo and MC 85 communications 
microphones. MC-42S mobile hano 
microphone, TL-922A linear amplifier 
(not for CW QSK), SM-220 station 
monitor, PC-1 A phone patch. 
SW-2000 SWR/power metier, 160-' 

6 meter. SW100A SWR/power/volt 
metei 160-2m H3-4, HS-5, HS-6, 
and HS-f headphones. 

Isn't it about time you stepped 
into the winner’s circle? 

More information on the TS-930S 
is available from authorized dealers 
of Trio-Kenwood Communications, 
nil West Walnut Street, 

Compton, California 90220. 



Spoclltcnuons and pilots era 
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